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U.S. Highway 101 three blocks north of Miller Slough, 
Dec. 1955* Flood waters from Miller Slough flow 
across the Highway and Railroad and into the "BE-GE" 
industrial plant, center right. 



Walnut Lane Tract, Northeastern Gilroy, Dec. 1955. 
Local runoff, unable to flow into Miller Slou&h at 
flood stage combined with overflow water from Llagas 
Creek, creates a serious flood hazard in this resi¬ 
dential area. 
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WATERSHED WORK PLAN 


LLAGA3 CREEK WATERSHED 
Santa Clara County, California 

June 1962 


SUMMARY OF PLAN 

That portion of the Llagas Creek Watershed included in this work 
plan contains approximately 34,000 acres in south central Santa Clara 
County. Llagas Creek drains portions of the south Santa Clara Valley 
and the Santa Cruz Mountains to its west before discharging into the 
Pajaro Fdver, which flows past the city of Watsonville and discharges 
into the Pacific Ocean at Monterey Bay. Gilroy and San Martin, the 
urban centers within the watershed, are already feeling the impact of 
the fastest growing metropolitan complex in the United States—San Jose, 
only 30 miles to the northwest. However, within the contemplated 50 
year project life, the predominant land use within the watershed is 
expected to remain agricultural. 

Major flooding has inundated large areas within the watershed 12 
times in the last 60 years. Historically, about one-half of the 10,000 
acres in the lower watershed has been inundated by one single flood, and 
nearly every portion of this area has been subjected to flooding at one 
time or another. 

The sponsors propose to solve the flood problem through the appli¬ 
cation of both land treatment and structural measures. The land treat¬ 
ment program will include such on-farm measures as farm ponds and range 
seeding, as well as intensified fire protection on the brush and forest 
lands. The structural works will include increasing the capacity of an 
existing water conservation reservoir to provide flood detention space, 
as well as building or enlarging over 20 miles of flood channels on 
Llagas Creek and its tributaries. All structural measures will be 
designed to contain a flood of such magnitude that there is only one 
chance in a hundred of it occurring in any given year. 

The total cost of installing these land treatment and structural 
measures is $7,9^9,300, of which $4,824,040, or 6l percent, will be from 
Public Law 566 funds. The remaining $3#125*260, together with $39,800 
annual operation and maintenance cost, will be borne locally. It is 
anticipated that $341,240 will be expended the first year on all measures 
and $1,230,020, $1,505,680, $1,675,820, $1,971,140, and $1,221,400, 
respectively, during the subsequent years of a six-year period. 

The total average annuel cost of the structural measures, including 
amortized installation plus operation and maintenance, is $303,200. 
Comparing this with $635,400 of anticipated average annual benefits 
yields a benefit-cost ratio of 2.1 to 1.0. 
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This work plan is jointly sponsored by the Santa Clara County Flood 
Control and Water Conservation District, the South Santa Clara Valley 
Water Conservation District, and the Loma Prieta Soil Conservation 
District. The Flood Control and Water Conservation District will be 
the local agency responsible for project installation and operation and 
maintenance. Land treatment measures, other than those for fire protec¬ 
tion, will be installed and maintained by individual farmers and ranchers 
cooperating with the Soil Conservation District. The Santa Clara County 
Flood Control and Water Conservation District will carry out the inten¬ 
sified fire protection plan with assistance from the California Division 
of Forestry and the U. S. Forest Service. 

The above agencies participated in the technical planning, together 
with the Soil Conservation Service of the U. S. Department of Agriculture 
and the Division of Soil Conservation of the Department of Conservation 
of the Resources Agency of California. 




Photo #1 


Photo #2 



Photo #3 


Photo #4 


FLOOD PHOTOGRAPHS - FEB. 15, 19^2 
WEST BRANCH OF LLAGAS CREEK 


Photo #1 
Photo #2 
Photo #3 
Photo #4 


3/4 mile north of Highway 156, west 
side of Morey Avenue looking north. 

3/4 mile north of Highway 156, west 
side of Morey Avenue looking west. 

Day road between Morey Avenue and 
Highway 101 looking northwest. 

Murphy Lane between Day and Fitzgerald 
Roads looking west. 


FEB • 62 
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DESCRIPTION OF THE WATERSHED 


Physical Data 

The Santa Clara Valley extends from the southern tip of San Francisco 
Bay to Hollister about $0 miles to the southeast. The north end of the 
valley drains into San Francisco Bay, and the south end drains into the 
Pajaro River and thence westward into Monterey Bay through a gap in the 
Santa Cruz Mountains. During periods of high runoff, Pajaro River water 
is backed up onto the Santa Clara Valley floor to form Soap Lake. Llagas 
Creek flows into Soap Lake from the north, draining the valley floor area 
as well as a portion of the Santa Cruz Mountains to the west and a small 
foothill area to the east. Of the 50>86l acres tributary to Llagas Creek 
where it enters Soap Lake, 34>621 are within the watershed area analyzed 
for this plan; and the balance is in the tributary Little Llagas Water¬ 
shed. Little Llagas Creek enters Llagas Creek from the east about six 
miles upstream from where the latter enters Soap Lake and drains an area 
of about 25 square miles to the north and east of the Llagas Watershed. 

Approximately 45 percent of the Llagas Watershed, as shown on the 
Project Map, is comprised of valley floor area. This area, roughly 12 
miles long and irom 1 to 3 miles wide, ranges in elevation from 150 up 
to 350 feet above sea level. It is mostly highly productive agricultural 
land with fruit and vegetable crops predominant and grain and pasture 
crops located around the fringes. About 3 percent of the valley land is 
presently devoted to urban uses; however, this percentage is expected to 
multiply several times during the life of the project. Nevertheless, 
the predominant land use is expected to remain agricultural for many 
years to come. 

' East of the valley floor, steep, lightly vegetated hills rise to 
1,600 feet in elevation. Presently this 5 percent of the watershed area 
is range and brash land. 

The remaining $0 percent of the watershed is located west of the 
valley floor in the foothills of the Santa Cruz Mountains. These hills 
are similar to the east side hills in their lower elevations, but'become 
progressively more densely wooded as the elevation increases to 3>5&2' 
feet at the peak of Mb. Chuai. The predominant native cover is brush, 
although minor areas, particularly on the shallower soils, are grassland. 
Native trees are found along the higher ridges and drainage ways. The 
flat areas immediately adjacent to Llagas Creek are devoted largely to 
orchard. 

Llagas Creek has its headwaters on the slopes of Mt, Chuai and flows 
through densely wooded hills for its first seven miles. For the next 10 
miles it flows through a narrow valley as it drains the hills on both 
sides through numerous small tributaries. Midway in this reach the South 
Santa Clara Valley Water Conservation District has constructed 7>^3° 
acre-foot Chesbro Reservoir which inundates 275 acres. In the 11 miles 
it flows along the floor of the Santa Clara Valley within an alluvial 
channel, Llagas Creek intercepts Little Llagas and several smaller creeks 
from the east and Miller Slough from the west. Altogether it is about 
28 miles from Mb. Chuai to Soap Lake along the Llagas Creek channel. 



The soils within Llagas Greek Watershed can be placed within three 
Main types* r&irly deep residual soils have developed on sandstone, 
shale f and igneous rocks within the uplands ©van though the parent rocks 
outcrop over large areas* Although the soils overlying the igneous rooks 
are usually heavy textured, medium to light textured soils have developed 
on the more widespread sedimentary rocks* The higher land within and 
along the margin of the valley floor is generally older alluvium* The 
soils are medium to heavy textured with well developed surface drainage 
but poor subdrainage caused by accumulations of clay in the subsoil. The 
largest percentage of agricultural soil is developed on younger alluvium 
that is locally still being deposited* These soils have immature pro™ 
files and are generally light textured; however, local concentrations of 
calcium carbonate restrict water movement* The aquifers presently being 
recharged through the percolation area on Llagas Creek are largely 
located in this younger alluvium* For the whole watershed, 51 percent 
of the land is considered suitable for cultivation, with 39 percent 
within Classes I and 11 * 


Climate in the Llagas Creek area is typical of the Central California 
coastal valleys with warm dry summers and cool wet'winters* !-fean annual 
precipitation, almost entirely in the form of rain, varies between 19 
inches in the valley area near the mouth of Llagas Creek and h .0 inches 
near the summit of Mt* Chuai* About 76 percent of the mean annual rain¬ 
fall occurs between December 1 and i&rch 31, and 92 percent between 
November 1 and April 30„ Mean annual temperature is 58 °F, with a monthly 
variation between 66 °F in July and ij.8 a F in January* Extreme temperatures 
in Gilroy have varied between a low of 20 °F and a high of ll6°F 0 The 
average frost free period is 273 days. 


Economic Da~ ta 

Historically, agriculture has been the major industry in the proj¬ 
ect area. Even with today ! s trend toward urbanization, the growing, proc¬ 
essing, and marketing of farm products accounts for about 60 percent of 
the annual income; and 20 years from now agriculture will remain the 
predominant land use as it is expected to still occupy 73 percent of the 
flood plain. The valley land north of Gilroy is predominantly devoted 
to prune orchards with smaller areas in strawberries, grains, and hay. 
South of Gilroy such vegetable crops as sugar beets, beans, garlic, toma¬ 
toes, and lettuce predominate, ihny walnut orchards are located along 
Llagas Creek in the upper watershed* Most of the lands described above 
are irrigated by pumped groundwater* Poultry and cattle raising are 
quite extensive along the valley fringes. 


The non-agricultura 1 sector of the area ’s economy is divided between 
manufacturing and commerce. Metal products manufacturing is an important- 
industry, with the largest factory making earth-moving equipment* Com¬ 
merce consists of the trade generated by the local population and traffic 
on U, S, Highway 101 * An important factor ha this segment of the local 
economy is the growing number of people who live within the watershed bu 
commute to a place of employment in the San Jose area* 
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Urban development is expected to continue at an accelerating pace. 

By 1985 urban development is expected to increase from its present 3 per¬ 
cent of the flood plain, area to about 27 percent. According to the Santa 
Clara County Planning Commission, watershed population is expected to 
increase from the present 9,000 to about 100,000 by the year 2000, Fore¬ 
casts made by the U, S, Department of Commerce and the California 
Department of Water Resources look for even greater amounts of urban 
development. While it is impossible to predict specific locations, rela¬ 
tive amounts of the different types of urban development have been fore¬ 
cast by the County Planning Commission, 

All the urban and a great majority of the highly developed agricul¬ 
tural land within the watershed is concentrated on the valley floor, while 
the larger land holdings with a lower type of land use are found in the 
upper watershed. The present state of land development can be categorized 
as follows; 


Land U3e 

Acres 

Peroent 

Urban 

■I+96 

1.4 

Orchard 

7',239 

20,9 

Row crops 

1,873 

5.4 

Hay 

' 949 

2.7 

Irrigated pasture 

2.220 

6.4 

Other pasture and range land 

15;586 

45.1 

Forest and brush land 

6,053 

17.5 

Mis oellaneous 

205 

0,6 

Total 

34,621 

100.0 


At the present time, the urban development within the watershed is 
concentrated along and closely parallel to the Southern Pacific Railroad 
and U, S, Highway 101 which run along the west side of the valley'floor. 
The unincorporated torn of San Ifertin, with a population of 1,200, lies 
entirely within the watershed. Nearby incorporated cities include Morgan 
Hill, with'a population of 3,200, just'north of the watershed boundary, 
and Gilroy, with a population of 7,4°°, located partially within the 
watershed along its southwest boundary. 

All three towns draw much of their trade from traffic on U, S, 
Highway 101 along which they possess a commercial strip development. 
Industrial development is concentrated along the railroad on the east 
edge of each town, and the residential areas are predominantly west of 
both the highway and the railroad. In addition to serving as trading 
centers for their surrounding agricultural areas, the towns contain 
food processing plants for such products as pickles, wine, health prod¬ 
ucts, garlic, and strawberries, and there is some metal products manu¬ 
facturing in Gilroy, 

In addition to its highway and railroad connections on U, S. 

Highway 101 and the Southern Pacific Railroad, which place it on the 
main traffic line between San Francisco and Los Angeles, the watershed 
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is traversed by State Highway 102 which connects Gilroy with the 
Monterey Bay area to the west and the San Joaquin Valley to the east* 
Within the valley area sxis ’bO pXXX SXv@lX@Ht* ns"tvi ork of all-weather roads 


serving both agricultural and urban areas* However, in the upper water- 
shod the allrweather road following along Llagas Creek has very few 


ruttusi ptu access to the brush and 


1 QW _ 
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Of the total watershed population, estimated at 9*000 from the i 960 
census, about 3,500 live on nearly 900 separate farm 'units, most of 
which, are owner operated* About oO percent ox xhest 
flood plain area* 


Land values within agricultural areas range from $160 per acre for 
brushland'to $7*000 per acre for the best orchard areas* Average per 
acre values for the various types of land found within the watershed 
include $ 0 GO for rangeland, $ 1,300 for row crop land, and $ 3,300 for 
orchard land* Since the average annual net - farm income per acre ranges 
from $8 for grain to $475 for strawberries, with an over-all average 
of I 70 , it should be noted that the pressure of urban expansion from 
the San Joss area to the north is increasing land values far beyond 
■their agricultural worth* 

Urban land values range from a law of $2*500 per acre in the more 
isolated areas to a high of $8,000 near the city of Gilroy, Inside 
Gilroy some lands are valued at $100 per frontal foot. An over-all 
average value for urban land in the watershed is in the neighborhood of 
$ 4,000 per acre* 

Farms within the watershed range in size from 5 to 3*200 acres, 
with an average of 18 acres in the flood plain and 7-5 acres in the upper 
watershed* Within the area subject to flooding, no farm units exceed 
50 acres* All land within the watershed is non—federally owned* 


Floodwater Damage 


Floodwaters originating within the Llagas Watershed inundate up to 
9,800 acres once every 100 years on a long-term average with smaller 
acreages flooded at more frequent intervals. The present value of land, 
improvements, and other property within this area is $ 58 , 000 , 000 , and 
conservative estimates indicate an increase to $235,000 ,,000 by 1980 , 

This flood hazard area includes more than half of the valley floor and 
is equivalent to roughly 28 percent of the entire watershed. 

Agricultural damages associated with flooding include a reduction 
in crop yields or, in some cases, even total crop losses, forced delays 
in planting due to wet field conditions, the induction of additional 
weed growth and washing of debris necessitating field clean-up operations, 
and induced plant diseases and rot* Urban damages consist of cleaning 
up, repairing, or replacing those items within buildings and on their 
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surrounding grounds that have come in direct contact with floodwaters. 
Additional damages have been inflicted to public transportation facili¬ 
ties! such as roads and railroads, farm buildings and machinery, and 
irrigation systems. Interruption of communication and public utility 
services and the general disruption of the areal economy are less tangi¬ 
ble damages. 

Some flooding occurs four years out of every five, but the greatest 
part of the average annual damages is associated with the major flooding 
that occurs about one year out of every five. Three out of every four 
major floods occur in the winter months of December, January, and February, 
and the remaining ones come in March and April, Ten of these major floods 
have occurred since 1909, with the two most recent years being 1955 and 
1958, Since these floods are recent enough to obtain reliable data and 
are typical of the major floods within the watershed, it is helpful to 
the understanding of the flood problem to describe the flood damages 
associated with one of them in greater detail. 

After almost continuous heavy rainfall for a period of one week, a 
large flood peak was reached bn Llagas Creek on December 23, 1955* 

Before the floodwaters receded, over k,500 acres had been inundated; and 
severe loss was sustained by the flooding and prolonged■inundation of 
garlic and lettuce fields. Homes, farm equipment, roads, and bridges 
were damaged in rural areas. In Gilroy 16 city blocks were inundated 
along Miller Slough, and 225 people were forced to leave their homes for 
a two day period. Eighty-six of these were provided mass shelter by the 
Red Cro ss. 

As high as historical flood damages have been, they fall far short 
of those that would occur during future floods of similar magnitude. 

Urban development within the watershed is expected to increase to eight 
times its present level within the next 20 years. Furthermore, technol¬ 
ogical progress is constantly increasing the quality and, hence, the 
value of urban construction. Thus, in the absence of protective measures, 
these factors will combine to raise future flood damages to many times 
their historical values. 

Sediment Dama ge 


Damages ascribable to sedimentation are not easily separable from 
those due to floodwater. Damages to truck crops due to a thin film of 
silt left by muddy overwash occur after flooding, and the deposition of 
a relatively thin layer of debris on garlic fields occasionally prevents 
the emergence of the plants. Little of the damages sustained by orchard 
trees is directly attributable to sedimentation, although usually some 
clean up is required. Streambed aggradation is not a problem in the 
watershed. Although some natural levees have been built by the streams, 
large-scale overbank deposition is not widespread. 

Sediment damage to urban areas is of a similar type as that to 
agricultural areas. Relatively thin deposits of silt are left by the 
retreating floodtraters on the floors of homes, in basements, and on 
lawns and gardens. 



Erosion Damage 


Accelerated erosion and hence critical sediment source areas are 
not pronounced in the LXagas Creek Watershed* Under present watershed 
cover conditions, sheets rill, and gully erosion are not serious, although 
an extensive wildfire could increase many times sediment production from 
these sources. Several isolated instances of bank erosion and minor 
land loss were noted but none of large magnitude* Most of this erosion 
is due to bends in the stream or eddies caused by obstructions* Most of 
th< 




mels in the watershed currently have well-vegetated banks, 


PROJECTS OS' OTHER AGENCIES 


In order to alleviate a growing ground water shortage brought on 
primarily by heavy pumping of irrigation water, the South Santa Clara 
Valley Water Conservation District built 7,6-30 acre-foot Chesbro Reser¬ 
voir on LXagas Creek in 1955* The reservoir functions by holding back 
runoff and then releasing water downstream slowly enough so that the 
entire amount can percolate into the ground* The primary percolation 
area on Llagas Creek is the 19,000 foot reach between U. S. Highway 101 
and Hasten Avenue, In 1958 the district built 10,350 acre-foot Uvas 
Reservoir on nearby Uvas Creek and a 3o-inch pipe to import Uvas water 
into the Llagas Watershed and thus further supplement their suppy of 
recharge water. Even though these two reservoirs have been highly 
successful in achieving the desired objective of supplementing ground 
water recharge, the sponsors have expressed no desire to develop addi¬ 
tional agricultural water at this time because they are presently 
contracted to purchase imported water* Special care has been taken to 
insure that channel improvement proposed within this plan does not materi¬ 
ally affect the functioning of the percolation beds. 


The Santa Clara County Flood Control and Water Conservation District 
is currently constructing and expects to have completed in 1962 a flood 
channel knot®, as the Princevalle drain along the south city limits of 
Gilroy. Provision is made for this drain to empty into Llagas Creek 
where Miller Slough presently enters. This improvement will have no 
significant effect on flood damages within the area benefited by this 
work plan. 


The U* S. Army Corps of Engineers has an active investigation on 
the Soap Lake and Pajarc River area downstream from the mouth of Llagas 
Creek. Already constructed are flood control levees along the Pajaro 
Paver in the vicinity of Watsonville, The inclusion of flood control 


storage within Chesbro Reservoir offsets any adverse effects channeliza¬ 
tion will have on downstream flood peaks according to hydrological studies 
made in conjunction with this work plan. The Corps was consulted in the 
preparation of this work plan. 


Considerable land treatment, including both on farm and fire protec¬ 
tion measures, has been applied to the watershed. Quantities and estimated 
values of these various measures are found on Table 1A. Land treatment 
has been installed on the farms by the landowners with technical assist¬ 
ance from Soil Conservation Service personnel. Fire protection is 
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provided for 16,000 acres in the upper watershed by the California Divi¬ 
sion of Forestry, Fire stations are located at Morgan Hill on Little 
Llagas Creek and near Los Gatos northwest of the Llagas Watershed. 


BASIS FOR PROJECT FORMULATION 

The objective of this project is to formulate a solution to the 
existing flooding problem including the related aspects of sedimentation 
and erosion. The project area selected is the largest hydrologic unit 
within which this objective can be reached within the scope of Public 
Law 566, While additional objectives, such as water management and fish 
and wildlife enhancement ,were considered, local support could not be 
found. Local interests recently contracted to augment their water supply 
with imported water* 

Because urban expansion is imminent throughout the project area and 
the California Soil Conservation Commission specifies a minimum level of 
protection for urban areas, all structural works of improvement are 
designed to protect against a flood of such magnitude that it has only 
one chance in a hundred of occurring in any given year. There is no area 
within the flood plain where urban development is not probable within 
the next 20 years. 

Every effort was made to coordinate all structural works contem¬ 
plated within this work plan with other existing or proposed projects 
within or near the project area in order to assure the full development 
of the soil and water resources. The measures proposed will not adversely 
affect and, in some cases, will actually enhance these other projects. 

Special care was taken to insure coordination between this work 
plan and' the channel improvements that are expected to be soon constructed 
to alleviate the flood problem in the tributary Little Llagas Watershed. 

An application has been submitted for this watershed, and it is anticipated 
that a separate work plan will follow within the next two years. Provi¬ 
sion has been made to size and locate channel improvements on Llagas 
Creek in such a manner as to not preclude optimum flood prevention meas¬ 
ures in the Little Llagas Watershed, and it has been further found that 
failing to install the needed improvements on Little Llagas will not 
adversely affect any of the structural measures proposed in this work 
plan. 

The sizing and locating of structural measures were based on provid¬ 
ing the maximum net flood protection benefit consistent with the chosen 
level of protection. In the cases of proportioning between flood deten¬ 
tion storage and channel improvement, selecting channel alignment, and 
investigating various diversion schemes, project formulation involved 
detailed cost studies to ascertain the relative merit of numerous alter¬ 
native proposals. In each case the proposal included within the work 
plan represents the best of these proposals within estimating accuracy. 

The kinds of measures selected for achieving the project objective 
represent the optimum method for alleviating the flood problems. Provid¬ 
ing flood detention storage reduces peak flood flows by holding back 
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Channel; improvement work increases the 
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runoff from the upper watershed, 
ability of the channels to contad 
Intensified fire prevention and other land treatment measures are included 
where they are found to make a definite contribution to problem solution 
through the reduction of runoff, erosion, or sediment transport. The 
project as formulated thus represents the best means available for ful¬ 
filling the desires of the sponsoring local organizations based on the 
experience, investigations, and technical knowledge of the various Federal, 
State, and local agencies consulted in the preparation of this report. 


WORKS OF IMPROVEMENT TO BE INSTALLED 

5* 

Kinds -gnd amounts of land treatment measures specified herein repre¬ 
sent estimates of the need based upon land capabilities and land use, ad¬ 
justed to the rate of application expected to result from assignment of an 
optimum technical staff to the Soil Conservation District, 

Structural measures are prescribed on the basis of an investigation 
made in sufficient detail to establish locations and feasibility. After 
work plan approval, further;--studies.-will, .be made to supply the details 
that will be necessary in preparation of construction plans and specifi¬ 
cations, These studies may dictate alterations within the current scope 
and in accordance with Technical standards of the Service and the desires 
of the sponsoring groups* . 

Land Treatment Measures 


A basic element in the selection of land treatment measures for this 
work plan was to include only those measures which would have a measurable 
effect upon the production of fioodwater or sediment or would in some way 
complement the effectiveness of the proposed structural measures. Most 
of the proposed on-farm land treatment measures serve to enhance.the 
vegetative cover. The cover in turn decreases runoff by increasing rain¬ 
fall interception and decreases erosion by reducing the direct exposure 
of the soil to rainfall impact and running water. Measures in this cate¬ 
gory are those involving seeding, planting, fertilizing, and properly 
using crop and range areas. Other land treatment measures involve 
improvements, such as grassed waterways, stream bspk protection, grade 
stabilization structures, and erosion control structures, which directly 
reduce sediment production. Field ditches and diversions serve to reduce 
fioodwater damages. Other laid treatment on the valley floor area, such 
as land leveling and improved water application, serves to insure proper 
use of agricultural land so that the benefits calculated in this plan 
can be realized, While many land treatment measures are presently being 
installed, the rate of installation will have to be greatly accelerated 
to reach the required anounts by the time the installation of structural 
measures is completed. The amount of the measures to be installed dur¬ 
ing the project period and the estimated costs are found on Table 1, 
Cooperative agreements between the Soil Conservation District and indi¬ 
vidual farmers will include the land treatment measures agreed upon for 
application and will be consummated prior to project completion. Plan¬ 
ning and installation costs, including $1+1+,100 of Public Law $66 funds 
for accelerated technical assistance and $3a2,U00 of other funds, amount 
to £l86,$00. 
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Additional land treatment measures consist of augmenting the present 
fire control program to reduce the average annual burn rate from 1,88 
percent to 0,75 percent over a 16,000 acre area in the upper watershed; 
Specific measures are located on the project map, and a detailed cost 
breakdown is found on Table 1. The program will be effected by the 
construction of 24.1 miles of road traversable with U-wheel drive equip¬ 
ment, 1,8 miles of road passable with conventional drive equipment, 

19.9 miles of firebreak of widths from 75 to 100 feet, 6 miles of fire¬ 
break less than 75 feet wide, 12 helispots, and three 10,000 gallon 
water tanks installed at strategic locations. Rights-of-way and tech¬ 
nical assistance are also provided. Total cost for fire control mea¬ 
sures include $80,8ii0 from Public Law 566 funds and $llU).,l;60 from other 
funds, for a total of $225,300., 

Structural Measures 


The plan for structural measures within the watershed includes 
raising Chesbro Reservoir to provide 3,570 acre-feet of flood control 
storage and constructing 20.6 miles of improved or realigned channels 
to sufficient capacity to contain the attenuated 1 percent flood. 

The locations of these measures are shown on the project map, and 
structural plans are near the back of the work plan. Cost breakdowns 
for each measure are in Table 2; and other pertinent data, dimensions, 
and capacities are in Table 3. 

The existing homogeneous earth dam will be raised U feet to a new 
total height of 116 feet above the preconstruction streambed. This 
will add 3,570 acre-feet of floodwater detention to the existing reser¬ 
voir’s 110 acre-feet of sediment storage and 7,520 acre-feet of conser¬ 
vation storage to bring the total storage in the reservoir to 11,200 
acre-feet. The present sediment resei’vation will still be sufficient 
after raisirg is completed, and no change will be made in the conserva¬ 
tion storage. The drainage area above the reservoir is 18.9 square miles 
or roughly 2k percent of the area tributary to the Llagas Creek Project, 
The provided fioodwater detention will be sufficient to reduce flood 
peaks on lower Llagas Creek by about 10 percent. The emergency spill¬ 
way crest will be 80 feet wide with a 25 foot by 12 foot deep notch 
centered therein to serve as the principal spillway. This combination 
spillway will discharge 2,910 cubic feet per second with the water 
surface at the elevation of the emergency spillway crest and 11,000 
cubic feet per second during the freeboard flood. The existing chute, 
capacity 11,000 cubic feet per second, discharges into Llagas Creek 
immediately downstream from the dam. The total estimated installation 
cost for raising Chesbro Dam is $1-,092,500. ; 

Channel improvement work on Llagas Greek will consist of improving 
and straightening 10.8 miles of existing channel along substantially 
the present alignment. Of this distance 8.0 miles are in noncohesive 
soils requiring riprap protection on the channel banks, and the remain¬ 
ing 2.8 miles are in cohesive soil allowing earth channels with vegetated 
banks. In addition, 1,3 miles of charnel opposite San Martin presently 
have sufficient capacity but will be maintained as part of this project 
to insure integrated operation and maintenance of the entire flood 
channel system. The approximately five miles of channel between Chesbro 
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Reservoir and the upstream limit of the proposed works of improvement 
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proposed channel grade and thus prevent extensive erosion on Llag&s 
Creek. In addition, drop structures will be provided on Live Oak and 
Panther Creeks to bring their bottom elevations down to the proposed 
Hag as Creek grade at the point of junction. Hies® charnel improvements 
on Llagas Creek will alleviate much of the present flood problem by- 
providing a trunk channel with adequate capacity to drain the tributary 
area. Installation cost for channel improvement work on,Llagas Creek 
will be $li, 161 , 000 . 


An additional 9,8 miles of channel improvement work will be required 
to carry floodwaters originating in the Miller Slough-West Branch Llagas 
area to Llagas Creek, All these channels will be unlined with vegetated 


banks as they will be located entirely in cohesive soils. These channels 
will substantially follow existing water courses in their upper reaches. 
However, the majority of West Branch Llagas flows will be diverted 
directly eastward into Llsgas Creek along Day Road about two miles north 
of Gilroy to avoid costly charnel improvement, work through the downtown 
area. This diversion will have two smaller feeder channels to intercept 
flood flows from the north and west. Proposed charnel sections for this 
system will range in capacities from 1,060 to .3,900 cubic feet per second, 
in bottom widths from 8 to L.5 feet, in depths- from U to 13 feet, and 
have velocities reaching 6.8 feet per second. Downstream from tills 
diversion additional channel, work is required on Miller Slough. This 
improvement will consist of reshaping and slightly enlarging the exist¬ 
ing channel section through Gilroy, providing three feeder charnels to 
■collect the flood flows, and realigning the downstream portion to join 
Llagas Creek a little mors than a mile upstream from the present junc¬ 
tion. Proposed channel sections for this system will range in capacities 
from loO to 3,220 cubic feet per .second, in bottom widths from 1+ to 60 
feet, in depths from h to lh feet, and have velocities reaching 5.7 
feet per second. Seven drop structures are provided in these two systems 
to reduce velocities to allowable limits for the soils. The channel 


improvements in both systems will serve to alleviate the present flood 
problem in Gilroy by providing adequate channels to carry floodwaters 
originating in this area to Ll^as Greek, Installation cost will be 
$2,06h,000. 


An installation cost item of '$20,000 is included to provide for the 
geologic exploration required to evaluate the various potential riprap 
sources. This is a design stage item to be expended prior to completion 
of the first final plans and specifications so that type and costs of 
riprap can be better evaluated. 
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EXPLANA TI ON OF INSTALLATION COSTS 
Land Treatment Measures 

Costs for land treatment for which the Soil Conservation Service 
will have the technical responsibility as found on Table 1 are based 
on the estimated auantity-unit cost approach and total $386,500. Of 
this total, $325,800 represents the cost of physically applying the 
required measures.and will be met by the landowner on whose property 
the measure, is required. Technical assistance will be met from Soil 
Conservation Service funds, with $16,600 representing expenditure of 
normal operating funds for the going rate of application and $$$,100 
being contributed from Public Law 566 funds for accelerating the appli¬ 
cation rate. 

Installation costs of the planned land treatment measured excluding 
intensified fire protection are estimated by years as follows: 


Fiscal 

Year 

P.L. 566 Funds 
(Dollars) 

Other Funds 
(Dollars) 

Total 

(Dollars) 

1 

0 

5,100 

' 5,100 

2 

8,800 

3$,300 

$3,100 

3 

8,900 

$6,200 

55,100 

$ 

8,800 

85,600 

9$,$00 

S' 

8,800 ' 

85,600 ' 

9$,$00 

6 

8,800 

85,600 

9$,$00 

Total 

$$,100 

3$2,$G0 

386,500 


Costs for land treatment in which the Forest Service will participate 
are also based on quantities and unit costs with a percentage increase 
to provide for technical assistance to give a total installation cost, 
exclusive of rights-of-way and easements, of $161,680, Of this total, 

50 percent or $80,8$0 will be borne by Public Law 566 funds, and the 
remainder will be borne by the sponsors with the understanding that they 
may qualify for assistance from the State of California amounting to 
some portion of their responsibility. An additional cost of $63,620 is. 
estimated for rights-of-way and easements and will be borne by the local 
sponsors. This can be accomplished either through the raising of funds 
by the sponsoring agencies or by direct donation by the landowners 
involved* Installation of fire control measures will be accomplished 
over the first five years of the six year period used in constructing 
other measures according to the following schedule by fiscal years: 

First year 

Obtain all rights-of-way required for fire control measures. 

Construct or improve 7.2 miles of U-wheel drive road, 3 
miles of 75 feet to 150 feet firebreak, 3.9 miles of 75 
feet firebreak, and 6 helispots on the north boundary 
of the watershed project. 



Second Tear 


Construct 11 9 3 miles of U 
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of 75 feet to 1?0 feet firebreak, and 5 heliapots along 
the south boundary of the watershed project. 


Third Year 


Construct 5,6 miles of Awheel drive road, 5,6 miles of 
75 feet to ISO feet firebreak,, 2,1 miles of 75 feet 
firebreak, and 1 helispot. 

Fourth Year 


Construct 1.8 miles of medium standard conventional road* 
Fifth Year, 


Construct three ,10,000 gallon x-rater storage tanks. 


Installation cost of the planned fire control measures are estimated 
by years as follows; 


Fiscal 

P,L, $66 Funds 

Other Funds 

Total 

Year 

(Dollars) . 

(Dollars) 

(Dollars) 

1 

20,260 

83,880 

10 U,lU 0 

2 

23,960 

23,960 

k ?,920 

3 

15\CiiQ 

l£ s 0 UO 

30,080 

h 

on ?i n 

20,710 

hl,h,20 

i 

870 

'870 ‘ 

l.lhQ 

Total 

SQjBUQ 

Ikh.hSQ 

225,300 


structural Measures 


The estimated cost of structur al measures found on Table 2 is based 
on quantities calculated as part of., the engineering design. The construc¬ 
tion cost was determined by multiplying these quantities by unit cost 
averaged from bid prices within the area and adding a 15 percent contin¬ 
gency factor. This factor is considered adequate because of the detailed 
surveys, geologic exploration, and design work completed for quantity 
determination. Engineering costs are estimated as 1? percent of the 
construction cost; and in developing costs for the construction schedule, 
12 percent is figured to occur in the year preceding construction and 
5 percent during the construction year. In the case of Chesbro Reser¬ 
voir an additional cost of # 5,000 for hydraulic model studies for the 
detailed design of the spillway is included in the engineering cost and 
will occur the year 
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nal $ 20,000 is 


also provided for the geologic exploration required in evaluating poten¬ 
tial riprap sites and will be spent the first fiscal year. Other Federal 
installation service costs equaling about 5,5 percent of the construction 
costs are included during the year of construction. The above costs 
total and will be met from Public Law $66 funds. 
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Other installation costs'include obtaining rights-of-way and ease¬ 
ments, relocating or rebuilding bridges, roads, and other utilities, and 
local administrative cost. The total costs of $1,209,500 associated 
with obtaining land and $1,369,000 associated with relocating facilities 
will be met by the sponsoring organizations, but they in turn may be 
reimbursed by the State of California for all or a portion of these 
funds. Local administrative costs amounting to $U5,000 for the adminis¬ 
tration of contracts and State dam filing fees will be borne entirely 
by the sponsoring agencies. 

An additional construction cost of $lij.,900 associated with revising 
the outlet works for Chesbro Reservoir will be borne by the sponsors, 
again subject to reimbursement by the State of California. The total 
installation cost of this facility, amounting to $28,500, is subject to 
cost sharing as the relocation of an existing agricultural water manage¬ 
ment facility, with the Federal share not to exceed .1*6 percent. As the 
ratio of secondary benefits to total benefits exceeds this percentage, 
it will be the Public Law 566 share. Therefore, Public Law 566 funds 
will provide $ 13,100 or Lt6 percent of this cost, and the sponsors will 
provide $l5,it-00 or Bh percent. The Federal share includes 35*2 percent 
of the construction cost ($8,100) and all costs for installation services 
($ 5 , 000 ) while the local share includes the remaining 6 I 4..8 percent of 
the construction cost ($lii,900) and all costs for contract administration 
and State dam filing fees ($500). Except for the local share of the 
construction cost, all the other above costs are included in the total 
costs found previously in this section. 

The installation of structural measures will be accomplished over 
a six year project period in accordance with the following schedule by 
fiscal years: 

First Year 

Geologic exploration to locate a suitable source for rock 
riprap. 

Preparation of designs and specifications and acquisitions 
of rights-of-way for channel improvements on Llagas Creek 
from the lower limit of the project upstream to the 
proposed junction with Miller Slough. 

Second Year 

Construction of Llagas Creek channel improvements from the 
lower limit of the project upstream to the proposed junc¬ 
tion with Miller Slough. 

Preparation of designs and specifications and acquisitions 
of rights-of-way for channel improvements on Llagas Creek 
from the proposed junction with Miller Slough upstream to 
the proposed West Branch Llagas Diversion. 
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Preparation of designs and specificatioria and acquisitic 
of rights-of-way for the raising of Chesbro Dam and the 
associated highway relocation. 


Construction of Llagas Creek channel improvements from the 
proposed junction with Miller Slough upstream to the 
proposed west uranon magas -Diversion. 


Fourth Year 


Construction work on Chesbro Dam and necessary road relo- 


Preparation of designs and specifications and acquisitions 
of rights-of-way for channel improvement work on Miller 
•Slough, the West Branch Llagas Diversion, and their tribu¬ 
tary channels. 

Fifth Year 

Construction of channel improvement work on Miller Slough, 
the West Branch Llagas Diversion, and their tributary 
channels. 


Preparation of designs and specifications and acquisition 
of rights-of-way for channel improvements on Llagas Creek 
upstream from the proposed West Branch Llagas Diversion, 

Si v'feVi Ye & v 


Construction ox Llagas Creek channel improvements upstream 
from the proposed West Branch Llagas Diversion* 


istimated total expenditures 

by years are as 

follows J 

Fiscal 

P.L, 566 Funds 

Other Funds 

Total 

Year 

(Dollars) 

(Dollars) 

(Dollars) 

1 

100,000 

132,000 

232,000 

2 

800,000 

289,000 

1,139,000 

3 

1,090,000 

320,000 

1 , 1 * 20,000 

h 

009,100 

98U,9QO 

1 , 01 * 1**000 

0 

i,oUi,ooo 

83 U ,000 

1 , 870,000 

6 

1 , 001*,000 

73,000 

1,127,000 

Total 

U,699,100 

2,638,bOQ 

7,337,000 
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EFFECTS CF WORKS OF IMPROVEMENT 


The primary effect of the measures proposed within this work plan 
is to reduce the flooding that otherxn.se would be expected to cause 
average annual damages of 4689,500 over a 9,800 acre area to such small 
amounts that residual damages are almost nonexistent. While some flood¬ 
ing presently occurs four years out of every five, with the proposed 
measures flooding will be associated only with events exceeding that 
occurring one year oat of every hundred on a long-term average, and even 
this flooding will be reduced in amount. 


Presently the flood plain is distributed into approximately 1,000 
ownerships, about half of which are agricultural and half of which are 
urban. Within the next 20 years tctal landowners should multiply to about 
seven times this number. Counting residents of urban areas, total direct 
beneficiaries now living in the flood plain amount to about H,500 people. 
Additional direct beneficiaries are found among owners of the industrial 
and commercial concerns that may be flooded. 


Land treatment measures will be effective in reducing sediment 
production and flooawater runoff. Based on a fire control program reduc¬ 
ing the average annual burn rate in the upper watershed from 1,88 percent 
to 0,?5 percent, sediment production will be reduced by about 10 percent 
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in the area where this program is applied. In the flood plain area this 
will effect about a 2 percent reduction in sediment deposition. The 
decrease in rxmoff ranges from a 2 percent reduction in flood peaks on 
the 1 percent hydrographs up to roughly a 10 percent reduction in flood 
peaks on annual storms. These reductions in sediment production and flood 
peaks will, of course, have some beneficial effects in the area downstream 
from the Llagas Watershed, 


Special care was taken in the design of structural measures to 
prevent ary detrimental effects in areas downstream from the proposed 
structural measures. The tendency of better channelization to increase 
flood peaks is offset by the reduction effected by providing flood 
detention storage for floods of all magnitudes. 


The principal beneficial effect outside the watershed of the 
proposed works of improvement results from the fact that floodwaters 
from Llagas Creak xd.ll no longer break over into the Little Llagas and 
Alamias Watersheds inundating large areas and causing extensive damage. 
In the case of Little Llagas, further benefit will be realized by proxrid 
ing a good outlet into Llagas Creek so that floodwaters xdll no longer 
be backed up over large areas. Drring a flood of the magnitude used in 
designing the structural measures, approximately 1,000 acres of the 
total 2,800 acres flooded within the Little Llagas Watershed can be 
directly attributed to Llagas Creek watersj however, these waters only 
cross into this ether watershed about one year in ten on a long-term 
average. The benefits associated with preventing this flooding are 
integrated into the benefits for the Llagas Creek economic evaluation 
unit and thus included a3 part of the project justification. 


This plan will have miner influence on wildlife resources. The re¬ 
duction of small game that may result where channel improvements xrill 
destroy natural habitat will be mitigated by retaining plant groxrth on 



1 R 


cnannex DanKs am levees wherever possible and by planting wildlife food 
and cover along new banks and levees where feasible* Care will be used 
xn channel maintenance to avoid, use of materials toxic to rish 

BENEFITS 


The total average annual evaluated damage caused by floodwaters 
originating within the watershed amounts to $689*500. This figure in- 
eludes direct and indirect damages associated with floodwater and sediment 
in both agricultural and urban areas. Land treatment measures are expected 
to reduce flood damages by $5i,10Q annually to leave remaining damages at 
$ 635 * 400 . Because all evaluated damages will be practically eliminated by 
project measures, benefits to be matched against structural measures equal 
$635,UOQ and accrue from eliminating those primary damages described pre¬ 
viously under watershed problems* Allocating these benefits to their res¬ 
pective evaluation units gives annual values.of 10.50,200 for the West- 
Branch Llagas Creek unit and $14.85,200 for the Llagas Creek unit* 

Evaluated benefits associated with land treatment measures consist 
of a reduction in flood damages* Both the on-farm and the fire control 
measures enhance cover conditions in the upper watershed and thus reduce 
sediment and floodwater production. 


Unevaluated primary benefits are associated with the reduction of 
damages to farm buildings arri property, agricultural equipment, and 
such public facilities as roads and utilities* Additional primary bene¬ 
fits associated with the fire control program include the reduction of 
sediment deposition in Chesbro Reservoir, savings in fire suppression 
costs, and lessening direct fire damage to property. Other unevaluated 
benefits include a reduction in service interruptions on major communi¬ 
cation and transportation facilities as well as such public utilities 
as gas, water, sewage, and power lines. Interruption of these facili¬ 
ties affects numerous users and, in the case of the highway and railroad 
lines between San Francisco and Los Angeles, would be extremely danger¬ 
ous during a national emergency. 


Secondary benefits are quite 
ous monetary evaluation. A genera 


significant but 


autivxty will also develop as a result 02 " trie great- redact 


subject to rigor- 
increase in the level of economic 
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threat of flooding. Increased economic activity in any area raises 
local purchasing power arri hence enhances national economic growth. 
Additional secondary benefits stem from a reduction of the danger to 
public health wrought by the presence of floodwaters. Included in this 
category are the contamination of wells, induced insect breeding, and 
the disruption of sanitation facilities# 


COMPARISOF OF BENEFITS AND COSTS 


Benefits ana costs for each evaluation unit as well as the project 
as a whole are tabulated and compared on Table 6. Benefits divided by 
costs are shown to be 2.7 for the West Branch llagas Creek unit and 2*0 
for the Llagas Creek 'unit. For all proposed structural measures the 
benefit-cost ratio is 2.1 to 1.0, 
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PROJECT INSTALLATION 


All the measures proposed within this work plan will be installed 
according to the schedules previously presented and divided into costs 
by fiscal years over the six year installation period. The schedule 
for structural measures shows some construction beginning previous to 
obtaining total project rights-of-way. This procedure is made possible 
by the fact that the Santa Clara County Flood Control aid Water Conser¬ 
vation District has legal authority to exercise the power of eminent 
domain and with reimbursement from the State of California sufficient 
funds to purchase the required land. The District is aware of its 
responsibility in this regard and will use its authority and funds as 
necessary. All rights-of-way for the fire control program will be 
secured prior to commencing construction. 

Each of the sponsoring agencies has and recognizes its definite 
responsibilities in accomplishing the plan. The Santa Clara County 
Flood Control and Water Conservation District will acquire or purchase 
all required rights-of-way and make all the required utility relocations 
and modifications amounting to an estimated total cost of $2,578,500 
for structural measures and may be reimbursed in turn for all or part 
of this amount bjr the State of California. In addition, the District will 
be responsible and may be reimbursed for 6k.8 percent of the construction 
cost of altering the outlet facilities on Ohesbro Dam at an estimated cost 
of $ll+,900. It will also let and administer all construction contracts 
involved in constructing structural measures and pay the State dam filing 
fees at a cost of #H5,000. All structural measures required in this pro¬ 
ject will be constructed by a contractor selected by competitive bidding. 
In addition, the District will be responsible for the local share of the 
installation cost for fire control measures amounting to $80,8l|.0 and 
obtaining the required rights-of-way valued at $63,620. However, these 
costs may be substantially reduced through land donations and aid from 
the State Division of Forestry, xbich will also provd.de the required 
technical assistance in formulating and installing the fire control 
measures. The South Santa Clara Valley Water Conservation District 
will take an active part in the raising of Chesbro Reservoir and channel 
installation in the percolation bed area but will have no direct finan¬ 
cial responsibility other than that which may be evolved through agree¬ 
ment with the flood Control District. The Loma Prieta Soil Conservation 
District will actively encourage installation of on-farm land treatment 
measures and make sure the sign up of landowners as district cooperators 
meets the Public Law 566 requirements. Landowners will spend #325,800 
individually or in small groups installing these measures during the 
installation period. 

The U. S. Forest Service and the California State Forester have 
entered into a cooperative agreement providing for joint responsibility 
in planning and executing land treatment measures under Public Law 566, 
Therein the. State Forester has agreed to arrange for the installation 
of fire protection measures on non-Federal forest lands as specified 
in watershed work plans. To implement this responsibility, the State 
Director of Conservation, through the State Division of Forestry, win 
enter into agreements with the local interests concernedj in this case, 
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dam and associated facilities will not result in any serious loss of 
usable water. Since this reservoir and Uvas Reservoir are operated 
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and the normal storage requirements at Uvas can be increased, Chbsbro 
Reservoir is no O d.0SX gned for a long carry-over period* 

The Soil Conservation Service will contribute from Public Law 566 
funds 100 percent of the construction cost for stream channel ‘ improve¬ 
ments. estimated at $3,399,000| 100 percent of the construction cost 
for raising Chesbro Dam, estimated at $1*06,000$ 35«2 percent of the 
construction cost for revising the outlet works at Chesbro Dam, estimated 
at $8,100$ and 50 percent of the installation cost exclusive of rights- 
of-way and easements for intensified fire prevention measures, estimated 
at #00,81*0. In addition to providing for the payment of all or cost 
sharing in the contract cost of construction as established by competi¬ 
tive bidding on the above items, the Service will also bear the engineer¬ 
ing costs involved in preparing the contract plans and specifications 
for the structural measures and in supervising and inspecting construc¬ 
tion, estimated at $ 676 ,000j the costs associated with certain technical 
and legal review of the project, estimated at $210,000$ and the cost of 
technical assistance for the accelerated application of on-farm land 
treatment "measures, estimated at #1|1*,100. Total expenditures from Public 
Law 566 funds will thus amount to $i*,3'2i*,0l*0 over a six year period. 

The Service will also provide $16,600 from its normal operating funds 
to continue the going program of technical assistance for developing 
propel"' farm plans and designing land treatment measures through the 
installation period. 


FINANCING PROJECT INSTALLATION 


The Santa Clara County Flood Control and Water Conservation District 
has manifestly proved its financial capability to meet its enumerated 
obligations through the numerous channel improvement measures it has 
constructed in the northern part of the county. The South Santa Clara 
Valley Water Conservation District has spent approximately $1,900,000 
in developing wafer conservation on Uvas and Llagas Creeks. However, 
of the $189,1*60 that the sponsors are obligated for and that is not 
subject to reimbursement by the State of California, only the #1*5,000 
for the administration of contracts and State dam filing fees will be 
met immediately from local funds. The local share of the fire control 
program cost may be raised through negotiating a loan from the U. S. 
Farmers Home Administration for an amount up to flail,1*60® Negotiations 
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is presently being sought by the sponsoring agencies. 
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The State of California, Department of Water Resources, will be 
contacted by the sponsors regarding reimbursement to the County of the 
§2)593>k 00 associated with acquiring right-of-way and facility reloca¬ 
tion. The Department has been kept informed of the progress of project 
formulation and is prepared to meet this obligation subject to its 
detailed review of the project. In addition, the State may also contrib¬ 
ute through the Division of Forestry a portion of the (jlUU,U 60 required 
for fire control measures. 


While it is possible that once installation begins certain easements 
or rights-of-way may be obtained by donation from the present owner, no 
allowance was made for this event in estimating the costs. Such donations 
would thus merely serve to reduce the financial obligation of the State 
or local agency involved. 


The individual sponsoring organizations recognize their total finan¬ 
cial obligation and the timing shown in the installation schedule and 
are ready as outlined above to meet this obligation through local tax 
funds, credit from the U. S. Farmers Home Administration, and State reim¬ 
bursement. These organizations are also aware that the financial and 
other assistance to be furnished by the U. S. Soil Conservation Service 
is conditioned on the fulfillment of the local obligation presented in 


this plan and contingent on congressional appropriation of the required 
funds. 


While the land treatment measures for watershed protection will be 
installed on private property by individuals or small groups of land- 
owners, the financial obligation may be met in part through Federal cost 
sharing in the U. S. Agricultural Conservation Program and through credit 
provided by the regular loaning facilities of the U. S. Farmers Home 
Administration• 


PROVISIONS FOR 0PFHATI0N AND MAINTENANCE 

Operation and maintenance of on-farm land treatment measures will 
be the responsibility of the individual landowners on whose property the 
measure is located. The Loma Prieta Soil Conservation District and the 
Soil Conservation Service vri.ll provide the technical advice and periodic 
inspections necessary to insure that the measures are being properly 
maintained. 

The California Division of Forestry has estimated an average annual 
operation and maintenance cost of §1,800 for the intensified fire preven¬ 
tion phase of the land treatment program. These measures will be operated 
and maintained either directly by the Santa Clara County Flood Control 
and Water Conservation District in whom the responsibility rests, or 
indirectly by local fire protection agencies under agreement with the 
District. In addition to maintaining the installed measures proposed 
in Table 1, to insure their continuous readiness for use during fire 
fighting, proper fire control maintenance includes the prompt emergency 
treatment of burns on those areas that would produce accelerated erosion, 
debris production, or sedimentation problems. For such emergency treat¬ 
ment, State or Federal funds are usually available to assist in water¬ 
shed restoration. 
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Chesbro Dam and Reservoir will be the financial responsibility of the 
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the actual work may be delegated to the South Santa Clara Valley Mater 
Conservation District, the agency presently operating this facility, 

.eiii avtji'age annuax cost ox nas oeen e8hnriST<sQ to represent une 

additional expenditure for this work. Operation and maintenance work 
attributable to raising the dam will include such things as repairs to 
Tins concrete structure b proposed, in tPe vicinity of tlie spillway crest? 
removing ana Durnmg floating debris in the reservoir^ sno. mExnt&UAing 
the face of the raised dam. The Flood Control District will be able 
to xinance uhxs maintenance work oy tax revenue sources presently 


All channel improvement work proposed in this plan wall be operated 
and maintained by the Santa Clara County Flood Control and Water Conser¬ 
vation District at an estimated average annual expenditure of $35?700. 
The District is presently operating numerous flood channels elsewhere 
in the county by use of tax revenues and is financially able to expand 
its program into the watershed. The estimated cost includes allowances 
for the materials, labor, equipment, and overhead associated with such 
channel maintenance work as weed and brush control, rodent control, 
after flood clean up, and structural repair to riprap and concrete 
structures. Maintenance roadways are provided along all improved 
channels and for the 7,000 feet of unimproved channel on LXagas Creek 
opposite Ssn Martin that will be maintained as part of this project, 
except that for limited areas on Miller Slough within Gilroy access to 
the channel will have to be along private roads. In these cases the 
District will obtain right-of-entry agreements from the owner involved 
prior to channel construction. The South Santa Clara Valley Water 


Censes 


mt*! Avi Tin o4> vt-i at ynfttr el-* *v 
f ca. oxwxi. u 11 ;ci,y waao.. 


re operating responsibilities for those 


flood channels through their present percolation area* 


Inspection of all completed works of improvement will be conducted 
twice annually and after each major flood* Interim and spring inspec¬ 
tions will be made to ascertain what maintenance activities are required 
as a result of flood flows. The fall inspection will be to assure that 
the structural measures are in satisfactory condition to function through 


the coming flood season. The inspection srroup will consist of represen¬ 
tatives of the three sponsoring agencies and the Soil Conservation Service 
and may include representatives of other interested- agencies. 


Specific maintenance agreements will be executed prior to the 
issuance of invitation to bid for any construction contract. The Santa 
Clara County rlood Control and water Conservation .District is iully 
aware of all its responsibilities in this regard. 



TABLS 1 - ESTIMATED PROJECT INSTALLATION COST 
LlaFs's Gree'k ' .'/atershed g "California " 


Installation Cost 

Unit 

Number 2/ 

Estimated dost (Dollars) 1/ 

Item 


PL. 566 
Funds 

Other 

Total 

LAND TREATMENT 






Soil Conservation Service 






Proper Range Use 

Range Seeding 

Proper Pasture Use 

Pasture Planting 

Spring Development 

Farm Ponds 

Fertilization 

Cover Cropping 

Crop Residue Use 

Conservation Cropping System 

Grade Stabilization Structures 
Grass Waterways 

Stream Channel Improvement 

Stream Bank Protection 

Surface Field Ditches 

Diversions 

Land Smoothing 

Erosion Control Structures 

Improved Water Application 

Land Leveling 

Technical Assistance 

Acre 

Acre 

Acre 

Acre 

No, 

No. 

Acre 

Acre 

Acre 

Acre 

No, 

Acre 

Mile 

Mile 

Mile 

Mile 

Acre 

No * 

Acre 

Acre 

Dollar 

5,230 

250 

l.lilO 

200 

13 

6 

2,950 

2,185 

1,900 

725 

60 

20 

12 

1 

10 

2 

1,000 

40 

3,225 

325 

iOt.ioo 

9.200 
2,000 
1,700 
3,5oo 

5.200 
9,000 

59,000 

43.700 

2.900 
700 

26.700 

1.900 

72,000 

5,000 

2,000 

2,000 

30,000 

8,000 

16,100 

24,400 

16,600 

9.200 
2,800 
1,700 
3,500 

5.200 
9,000 

59,000 

43.700 

2.900 

700 

26.700 

1.900 
72,000 

5,000 

2,000 

2,000 

30,000 

8,000 

16,100 

24,400 

60.700 

SCS Sub-total 



44,ico 

342,400 

386,500 

Forest Service 






Roads - Conventional 

Roads - Ridge Top (U wheel drive) 
Roads - Other (U wheel drive) 

Roads - Stabilization Fills 
Firebreaks -75* tc 150 ! 

Firebreaks - ?£' 

Water Tanks 

Helispots 

Technical. Assistance 

Land 9 Easements & R/w 

Mile 

Mile 

Mile 

Dollar 

Mile 

Mi3.e 

No. 

No. 

Dollar 

1.8 

23.8 
0.3 

19.9 
6.0 

3 

12 

17,550 

23,800 

2,250 

Soo 

13,930 

3,000 

75o 

2,700 

16,360 

17,550 

23,800 

2,250 

500 

13,9.30 

3,000 

750 

2,700 

16,360 

63,620 

35,100 

47,600 

4.500 
1,000 
27,860 
6,000 

1.500 
5,400 

32,720 

63,620 

FS Sub-total 



80,8U0 

HiU,U60 

225,300 

TOTAL LAND TREATMENT 



124,940 

486,860 

611,800 

STRUCTURAL MEASURES 






Soil Conservation Service 

Floodwatsr Retarding Structures 
Revising Outlet Works 

Stream Channel Improvement 

No. 

No. 

Miles 

1 

1 

20.6 

406,000 

8,100 

.3,392,000 

54,900 

406,000 

23,000 

3.399.000 

Sub-total - Construction 



3,313,100 

54,900 

3,828,000 

INSTALLATION SERVICES 






Soil Conservation Service 

Engineering Services 

Other 



676,000 

210.000 


676 P G00 

210.000 

Sub-total — Installation Services 


886,000 


886,000 

OTHER COSTS 






Land„ Easements, and rights-of-way 
Administration of Contracts and 

State Dam Filing Fee 

Utility Relocations 




1,209,500 

45,000 

1.169.000 

1,209,500 

45,000 

1,369.000 

Sub-total — Other Costs 




2,623,500 

2,623,300 

TOTAL STRUCTURAL MEASURES 



4,699,100 

2,638,400 

7,337,500 

TOTAL PROJECT 



4,824,01*0 

3,125,260 

7,949,300 

Summary 






Sub—total - Soil Conservation Service 

Sub—total — Forest Service 


4,743,200 

80,340 

2,930,900 
l/.iU ,460 

7 , 721 *, 000 
225,300 

TOTAL PROJECT 



4,324,a4o 

3,125,260 

7»949,3°0 


1/ Price Base !?62 
2j No Federal land in watershed, 

t (QrlP 
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TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT 
(at time of Work plan preparation) 

Llagas Creek Watershed, California 


Measures 

Unit 

Applied 

to 

Date 

Total 

Cost . 

(Dollars) if 

(1) 

(2) 

(3) 

(4) 

LAND TREATMENT 




Proper Range Use 

Acre 

6,010 

10,500 

Range Seeding 

Acre 

50 

600 

Proper Pasture Use 

Acre 

3,740 

5,600 

Pasture PIanting 

Acre 

200 

3,500 

Spring Development 

No. 

30 

12,000 

Farm Ponds 

No. 

12 

18,000 

Fertilization 

Acre 

6,990 

139,800 

Cover Cropping 

Acre 

5,000 

100,000 

Crop Residue Use 

Acre 

6,800 

10,200 

Conservation Cropping System 

Acre 

1,400 

1,400 

Grade Stabilization Structures 

No. 

,4 

1,800 

Land Smoothing 

Acre 

5bo 

15,000 

Erosion Control Structures 

No. 

5 

1,000 

Improved Water Application 

Acre 

4*295 

a *500 

Land Leveling 

Acre 

3,685 

276^200 

Fire Station 

No. 

1 

35,000 

Bulldozer with Transport 

No. 

1 

20,000 

Helispots 

No. 

1 

450 

Water Development 

No. 

1 

500 

Sub Total 



673,050 

STRUCTURAL MEASURES 




Agricultural Water Management 




Dam and Reservoir 

No. 

1 

1,000,000 

Channel Improvement 



600 

Flood Prevention 




Channel Improvement - Clearing, 




Snagging, Widening, and Deepening 




of Llagas Creek 



10,000 

Sub Total 



1,010,600 

TOTAL 

XXX 

XXX 

1,683,650 


1/ Price Base 1962 



TABLE 2 - ESTIMITED COST DISTRIBUTION 
LLAGAS CREEK WATERSHED, CALIFORNIA 


Structure Identification 


Llagas Creek Channel Improveme nt 

Sta, 92+00 to 191+00 
Sta.191+00 to 357*50 
Sta.357+50 to 1*55+00 
Sta.658+00 to 1*93+15 
Sta. 1*98+15 to 580+00 
Sta.580+00 to 650+00 
Sta.650+00 to 703+70 
Sta.703+70 to 735+00 
Subtotals 

iiiller Slough C ha nnel Imp rove ment 
Main Channel 

Sta. 0+00 to 60+00 
Sta. 60+00 to I2I4+OO 
Sta. 121*+00 to 160+00 

South and North Channels 

Sta. 160 to 212 & 175 to 220 
Subtotals 

West Bran ch Llagas Creek Channel 
Improv ement 
Diversion Channel 

Sta. 0+00 to .110+00 

iain Channel 

Sta. 110+00 to 181+50 

West Channel 

Sta. 110+00 to 170+00 
Subtotals 

Raising Cnesbr o Dam 
"Dajrfand Reservolr-Except 
Outlet 'Works 

Relocation Cutlet Works 
Intake Structure 
Subtotals 

Geologic Exploration f or Ripr-hp 
GRAND TOTALS 


Install ation Cost-P.L, 566 Fun ds _ ___ _ _ Ins tallation Cost -Other Fund s 


- — 

Construction 

Installation Se 

prices 

-- —■ ■ “ 

Total 
P.L. 566 

Construction 


Other 


Total 

Other 

Total 

Installation 

Cost 

Engineering 

Other 

Adm. of 
Contracts 

Easements 
& R/W 

Bridges 
& Reloc. 

667,000 

113,000 

W 

817,000 


H 

132,000 

' ; ■ r ; 

267,000 


939,000 

160,000 


1,151,000 


9,000 

l56,ooo 

ijplB 


1,527,000 

'll 1 

65,000 


671,000 



81,000 


jUrawOmfl. 

561,000 

131*, 000 


7,000 

166,000 



30,000 

mSIBi mj8 

32,000 

266,000 


35,000 

11,000 

251,000 


2,000 

73,000 

SHIP SBm 


329,000 

9,000 

1,000 


11,000 



59,000 

« 


70,000 


23,000 


165,000 


■ HC* 

65,000 

3,000 


215.000 

86,000 

15.000 

5,000 

106,000 




1,000 

WtuSnSSm 

129,000 

S756Uy53fr 

T5f,oo(r 

161,006 

! 3,13o,000 


26,000 

595,000 


1,025,000 

6,l6l,000 

72.000 


6,000 

88,000 






136,000 


35,000 


253,000 



Ktiiiw 

61,000 

185,000 

638,000 

1 31,000 

i 

5,000 


38,000 






101,000 


s 

6,000 

86,000 


1,000 



199,000 

285,000 


66,000 

21,000 

6?5,oco 


5/000 

315,000 

175,000 

TsiToocT 

966,000 


68,000 

15,000 

366,000 


3,000 

116,000 

276,000 

393,000 


1 10l*,000 

18,000 

6,000 

128,000 


1,000 

63,000 

38,000 

82,000 

210,000 

■ 7l* .000 

13,000 

6,000 



1,000 

37,000 


66,000 

1 

; I?9,000 

79,000 

S5,ooo 



57000 

196,000 

360,000 


■Moss 

| 1*06,000 

76,000 

22,000 

U /• ,3 




650,000 

562,000 

1,066,000 

I 3.100 

6.000 

1.000 


16,900 

500 

' 

- 

15.600 

28,500 

I3J;xqo 

75,00(5 

55,oco 

515,100 


1/ 9,000 

f fiii-pob 

136,000 


1,092,500 

j_ 

20,000 


20,000 






20,000 

j 3,813,100 

mam 

mm 

6,699,100 

16,900 


1,209,500 

1,369,000 

2,638,600 

7,337,500 
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TABLE 3 - STRUCTURE DATA 


RAISING EXISTING CHESBRO DAM 


Llagas Greek Watershed, 

California 

Item 

Quantity 

Drainage Area 

18.9 Sq. Miles 

Storage Capacity 

Existing Sediment 

110 Ac. Ft. 

Existing Conservation 

7,520 Ac. Ft. 

Floodwater Detention 

3,570 Ac. Ft. 

Total 

n,200 Ac. Ft. 

Surface Area 

Existing Sediment Pool 

15 Acres 

Existing Conservation Pool 

275 Acres 

Floodwater Detention Pool 

327 Acres 

Elevation Top of Dam 

5U6 Feet 

Maximum Height of Dam 

Existing Structure 

105 Feet 

Raised Height 

11 Feet 

Total 

116 Feet 

Emergency Spillway 

Crest Elevation 

537 

Crest Width 

80 Feet 

Type 

Concrete Chute 

Frequency of Use 

1 Percent 

Emergency Spillway Ilydrograph 

(not used) 1 / 

Freeboard Hydrograph 

Storm Rainfall (6-Er.) 

17.5 inches 

Runoff Curve Number (Cond. II) 

68 

Storm Runoff 

13.0 inches 

Max. Inflow 

20,350 cfs. 

Max. Outflow 

11,000 cfs. 

Max. W 0 S. Elevation 

5H5 Feet 

Principal Spillway 

Type 

Concrete Chute 2/ 

Capacity 

2,910 cfs. 

Design Kydrograph 

Max. Inflow 

6,i|C0 cfs. 

Max. Outflow 

2,910 cfs. 

Capacity Equivalents 

Existing Sediment Volume 

0.11 inches 

Existing Conservation Volume 

7.Ui inches 

Detention Volume 

3.56 inches 

Spillwgy Storage 

3.10 inches 

Class of Structure 

C 


l/ The emergency spillway hydrograph is considerably smaller than the 1 
percent design hydrograph. 

2/ The principal spillway is a 25 foot x 12 foot concrete rectangular weir 
~ designed as a notch in the weir which forms the crest of the emergency 
spillway and they both discharge into the existing concrete chute. 


June 396? 
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TABLE 3A - STRUCTURE DATA 


GRADE STABILIZATION STRUCTURES 
Llagas Creek Watershed, California 


Location 

Drop 

(Ft,) 

Spillway 

Width 

(Ft.) 

Depth of Water 
Over Crest 
(Ft.) 

Concrete 

(c.y.) 

LLAGAS CREEK 

Station 107+50 

0,0 

107 

15 

359 

Station 129+50 

6.0 

167 

15 

292 

Station 150+00 

U.o 

130 

15 

278 

Station 165+00 

U.o 

130 

15 

312 

Station 191+50 

9.0 

118 

12 \ 

12| 

306 

Station 255+50 

3.5 

118 

27U 

Station 298+90 

2.0 

112 

13 

267 

Station 33U+00 

3.0 

107 

13 

260 

Station 358+00 

U.O 

100 

10$ 

10| 

235 

Station 386+00 

MILLER SLOUGH 

Main Charnel 

2.5 

100 

227 

Station 60+00 

1312 

8,0 

6.0 

2U6 

Station 160+00 

2.0 

U.o 

U.o 

U5 

South Channel 

Station 175+00 

WEST BRANCH LLABAS CREEK 

2.0 

9.0 

U.8 

60 

Main Channel 

Station 110+00 

6,0 

Uo.o 

7.2 

220 

Station 135+00 

West Channel 

3.0 

Uo.o 

7.2 

181 

Station 132+00 

9.0 

8.0 

U.o 

133 

Station 162+00 

U.O 

35.0 

U.o 

107 

LIVE OAK CREEK 

u.o 

7.0 

8.5 

152 

PANTHER CREEK 

U.o 

8.0 

10.0 

186 


June 1?62 





TABLE 3B - STRUCTURE DATA 


CHANNELS 


Reach 

Drawing 

No. 

Watershed 

Area 

(Sq. ML.) 

Planned 
Channel 
Capacity^ cfs.) 

Waterway- 

Area 

(Sq. Ft.) 

Channel 

Gradient Velocity 
(Ft./Ft.) (Ft./Sec.) 

Bottom 

Width 

(Ft.) 

Water 

Depth 

(Ft.) 

LLAGAS CREEK 







' 


92+00 to 95+00 

L-l 

76.5 

16 , 11*0 

2,020 

0.0011* 

7.9 

182 

10 

95+00 to 107+50 

L-l 

78.5 

16 , 11*0 

2,020 

0 . 0011 * 

7.9 

182 

10 

107+50 to 150+00 

L-l 

78.5 

16 , 11*0 

2,055 

0.0009 

7.8 

107 

15 

150+00 to 191+00 

L-l 

78.5 

16 , 11*0 

2 , 1*00 

0.0009 

6.7 

130 

15 

191+00 to 298+93 

L-l 

71.1 

13,1*10 

1,790 

0 . 0011 * 

7.5 

118 

124 

298+93 to 31^+00 

L—1 

71.1 

13,1*10 

1,790 

0.0010 

7.5 

112 

13 

311*+00 to 329+35 

L-l 

6 9.9 

13,130 

1,770 

0.0010 

7.1* 

no 

13 

329+35 to 357+50 

L-l 

68.3 

12,720 

1,730 

0.0010 

7.3 

107 

13 

357+50 to 386+30 

L-l 

58.9 

9,290 

1,270 

0.0012 

7.3 

100 

104 

386+30 to 1*50+00 

L-2 

5i*.5 

8,900 

1,150 

0.0020 

7.7 

95 

10 

1*50+00 to 1*58+00 

L-2 

51*.5 

8,900 

1,060 

0.0021* 

8.1* 

86 

10 

1*58+00 to 1*98+15* 

L-2 

31*.1* 

i*,920 

608 

0.0031 

8.0 

60 

8 

1*98+15 to 513+00 

L-2 

31*. 1* 

1*,920 

608 

0.0030 

8.0 

60 

8 

513+00 to 58o+oo 

L-2 

3U.ii 

1*,920 

691* 

0.0026 

7.0 

85 

7 

580+00 to 650+00 

L-2 

3i*.l* 

1*,920 

No Channel Improvements required 


650+00 to 687+00 

L-2 

31*.1* 

1*,920 

61*5 

0.0030 

7.5 

78 

7 

687+00 to 703+70 

L-2 

31*.1* 

1*,920 

553 

0.001*2 

3.8 

65 

7 

703+70 to 735+00 

L-*2 

27.3 

3,1*30 

392 

0 . 001*5 

8.7 

1*2 

7 


* Equation - 1*83+50 - 1*87+35 



TABLE 3B 



DATA 


I (continued) 


Planned Waterway Channel 

Channel Area Gradient Veloc, 


Bottom Water 
Width Depth 


3,220 

720 

0.0005 

i*.6 

18.0 

15.0 

2,1*00 

570 

0.0005 

U.3 

8.0 

15.0 

1,900 

2*32 

0.0010 

U.6 

60.0 

6.0 

1,580 

300 

0.0015 

k.6 

38.0 

6.0 

1,360 

26k 

0.0015 

5.2 

32.0 

6.0 

160 

18 

0.0015 

3.3 

2*.o 

i*.o 

1,120 

192 

0.0020 

5.7 

20,0 

6.0 

2*90 

89 

0.0030 

5.5 

9.0 

2*.8 

630 

126 

0.0020 

5.1 

9.0 

6.0 


3,900 

923 

0.0001* 

U.3 

2*5.0 

13.0 

2,52*0 

392 

0.0020 

6.8 

2 * 0.0 

7.2 

1,380 

kh2 

0.0003 

3.1 

8.0 

13.0 

1,060 

172 

0.0035 

6.2* 

35.0 

2*.o 


June 1962 
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TABLE k -ANNUAL COST 


Llagas Creek Watershed, California 
(Dollars) i/ 


Evaluation 

Unit 

Amortization of 2( 
Installation Cost 

Operation" and 
Maintenance Cost 

Total 

West Branch 
Llagas Creek 

44,400 3 / 

10,400 

54,800 

Llagas Creek 
Miller Slough 

220,800 3 / 

27,600 

248,400 

TOTAL 

265,200 

38,000 

303,200 


1/ Price Base 1962 

2/ 50 year life, 2 5/8$ interest rate. 

3/ See Page 53 "Allocating Costs Between Evaluation Units", 


June 1962 
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS 
Llagas Creek Watershed, California 


(Dollars) 1/ 


Item 

Estimated Average 
Without 

Project 

Annual Damage 
With 

Project 2/ 

Damage 

Reduction 

Benefit 

Floodwater 

Crop and Pasture 

33,900 

0 

33,900 

Urban 

477,200 

0 

477,200 

Subtotal 

511,100 

0 

511,100 

Sediment 

Overbank deposition 

90,200 

0 

90,200 

Subtotal 

90,200 

0 

90,200 

Indirect 

88.200 

0 

88.200 

Total 

689,500 

0 

689,500 


l/ Price base 1962 

2/ The effects of ponding from local precipitation have been 
abstracted, i.e. only streambank overflow has been con¬ 
sidered. With 1 percent control no residual flooding 
remains. 


Juno 1962 







TABLE 6 - COMPARISON OP BENEFITS AND COSTS FOR STRUCTURAL MEASURES 
Llagas Creek Watershed, California 


(Dollars) i/ 



AVERAGE 

ANNUAL BENEFITS 



— 


Flood Prevention 




Evaluation 

Unit 

Damage 

Reduction 

Total 

Average 

Annual 

Cost 

Benefit 

Cost 

Ratio 


West Branch 

Llagas Creek 

150,200 

150,200 

54,800 

2. 7 


Llagas Creek 

485,200 

485,200 

248,400 

2.0 

ro 

GRAND TOTAL 

635, too If 

635, too 

_3.03,20.0_ 

£.1 

... — 


i/ Price base 1962 

—J In addition, it is estimated that land treatment measures will 
provide flood damage reduction benefits of 54,100 annually. 


June 1962 
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table 7 - CONSTRUCTION UNITS 


Llagas Creek Watershed, California 


(Dollars) 1/ 


Measures in 
Construction Unit 


Annual 

Benefit 


Annual 

Cost 


West Branch Llagas 

Creek 150,200 5^,800 

Llagas Creek 485,200 248,1+00 


1 / 


Price base 1962 


Jane 1962 






INVESTIGATIONS AND ANALYSES 


PROJECT FORMULATION 

This watershed work plan incorporates the practical experience of 
jsany people who live within the watershed. The intimate knowledge of the 
flood problem of the Loma Prieta Soil Conservation District, the water 
management experiences of the South Santa Clara Valley Mater Conservation 
District, and the technical help of the Santa Clara County Flood Control 
and Water Conservation District have all greatly facilitated formulation 
of the work plan. The technical knowledge of the California Division of 
Soil Conservation, the U. S, Soil Conservation Serv5.ce, the U. S. Army 
Corps of Engineers, the California Division of Forestry, the California 
Department of Water Resources, and other Federal, State, and local 
organizations have been utilized. 

The objectives of the local people are to establish a program of 
land treatment practices and structural measures that will maintain and 
protest the watershed, reduce the incidence and hazard of fire, and 
prevent flooding, A corollary requirement is that the objectives be 
accomplished without impairment of the existing facilities for recharge- 
ing underground aquifers. 

The many points of view of the local people were given full consid¬ 
eration in deriving this plan, and as many of their suggestions as could 
be included within the framework and limitations of Public Law 566 are 
found herein. The sponsors and other interested local agencies were 
kept fully informed of the findings in each stage of project development 
by the Division of Soil Conservation and were consulted each time a 
choice among alternate schemes was to be made, 

LAND TREATMENT MEASURES 

The land treatment measures, with the exception of the intensified 
fire protection program, were developed by technicians of the Soil 
Conservation Service and are based on the technical standards that they 
have developed from years of experience. The basic data consisted of a 
detailed tabulation of land within the watershed giving land classes, 
uses, and capabilities. From this, an inventory was made of the conser¬ 
vation needs of the watershed area and the corresponding land treatment 
measures required to fill these needs. Also inventoried at this time 
(see Table 1A) were the land treatment measures that have been previously 
installed. The list of needed measures was then .reduced so as to include 
only those that would have a measurable effect upon the production of 
floodwater and sediment or "would be necessary to achieve the full benefit 
of the planned structural measures. The total conservation need quanti¬ 
ties were next reduced by the amount of measures presently installed 
and then further reduced to reflect the amounts of practices that could 
reasonably be accomplished during the project installation period with 
the optimum technical staff. These amounts were also checked to make 
sure that land treatment will be provided to 50 percent of the land 
above Chesbro Reservoir. The final selected'measures, quantities, and 
costs are found on Table 1, The accelerated program requires more 
technical assistance than the present staff can provide during the 



installation period* and costs for the additional amount ’All be met 
from Public Law 566 funds. 


The intensified fire protection program developed by the California 
Division of Forestry in cooperation with the sponsoring local organiza¬ 
tions represents many years of experience of the Division in suppressing 
fires in this area. The develoment of the elan called for a careful 

. ' “ • v — ' • v • • — '■ 

review of available information-on past fire incidence, causes, damages, 
extent and location of bums, rate of spread, and intensity* The poten¬ 
tial fire hazard and risk was determined by evaluating such factors in 
the existing fire control program as detection, communications, travel 
times, attack forces, and equipment as to their adequacy based on 
projected land use* 


The objective of project formulation was to reduce the average 
annual burn rate from the present annual average of 1,88 percent to an 

level considering both the associated benefits and costs, 


present burn rate was determined from a study of fire history.in the 
general area of the project in order to avoid prejudicing the results 
by temporary local variation within the watershed. Plans were developed 
for reducing the burn rate from the present value to the reduced values 

,25 percent, 1,00 percent, 0,75 percent. 
To achieve each decrease in burn rate, 
firebreaks, and other facilities. 


of 1,?5 percent, 1*5-0 percent, 1 
0.50 percent, and 0*25 percent, 
the plan required additional roads, 

The plan finally selected reduces the average annual burn rate to 0,75 
percent, represents the !! best buy” concept, and is preferred by the 
sponsors* 


The tentative program includes roads designed to reduce travel time 
to newly discovered fires, firebreaks to divide the area into small 
blocks and thus reduce the average size of burned area per fire and 
prevent fires originating outside the watershed irom entering, water 
tanks, and helispots designed to speed transportation of men and equip¬ 


ment for fire fighting. The selected measures, quantities, and costs 
for intensification beyond the level of the going program are found on 


Table 1- 


STRUCTURAL MEASURES 


rnnciDJ.es 


The basic objective of the structural works of improvement included 
in this work plan is to provide, within estimating accuracy, the maximum 
net flood protection to the watershed without regard to the relative 

Federal and non-Federal costs and to fulfill, insofar as sound economic 
and engineering practice will allow, the desires of the sponsoring groups. 


During project formulation consideration was given to numerous 
alternate kinds and locations of measures, types of materials, and 

”! — - — _ _ X. — — A. -2 "S «ne « ^ <5 Vi *4" *3^ *4* 1"? *5^ f“P 
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is proposed for the present which would preclude a more comprehensive 
future development either within the watershed itself or within the 
adjacent Little Liagas Watershed. Special caution was exercised to 
make sure the project has no adverse effects on future downstream 


development by the U. S, Array Corps of Engineers, 
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Scops of the Project 

Although the flood problems in several adjacent watersheds were 
analyzed for possible inclusion in this work plan, it was determined 
that the criteria of Public Law 566 would best be met by handling the 
Llagas Creek Watershed alone* The measures presented in this work 
plan are sufficient to solve the problem in this area independent of 
any possible work either downstream from the project or in the tributary 
Little Llagas Watershed. In fact, the design capacity of the improved 
Llagas channel allows for a probable diversion of Little Llagas waters 
into Llagas Creek just upstream from U. S. Highway 101 and the increased 
flows that will be realized when Little Llagas Creek becomes channelized. 

Alternate Kinds of Measures 


Preliminary to the preparation of this work plan, numerous combina¬ 
tions of channel alignment and detention storage were evaluated. The 
total combined cost of providing flood detention and downstream channel 
improvement was computed for amounts of flood detention on Llagas Creek 
varying between none and 5,580 acre-feet. Comparing this total cost 
with flood storage showed 3>50O acre-feet to be the optimum flood deten¬ 
tion requirement. Detailed inspection of the watershed revealed no 
feasible reservoir sites on the tributary creeks, and an investigation 
of the tributary Little Llagas Watershed showed that there too no possi¬ 
bility of any flood detention exists. 

Alternate Structure Location s 

To determine the best method of providing flood detention storage 
on Llagas Creek, comparative costs were made for an offstream storage 
site, increasing the capacity of the existing Chesbro Reservoir, and 
building a new onstream reservoir. In the last case, three possible 
sites were considered. When increasing the capacity of Chesbro Reservoir 
was found to be the most economical choice, further studies were made 
to find the best method of raising the existing dam and modifying the 
existing spillway. These studies resulted in the plan to raise the 
earth dam by placing additional embankment on the upstream face and 
modifying the entrance to the existing spillway while utilizing its 
concrete-lined chute. 

Numerous different channel locations were also analyzed before the 
final plan was derived. In general, the first plan considered followed 
the existing channel and every departure therefrom was justified through 
a cost - comparison. Several alternate diversion schemes between West 
Branch Llagas and Llagas Creeks were also studied. As a result of these 
studies, the proposed improvements on Llagas Creek follow the existing 
channel except for the elimination of numerous sharp curves. However, 
for the area upstream from Gilroy on West Branch Llagas Creek, the more 
desirable alternate was found to be to divert runoff directly into 
Llagas Creek rather than bring it through town as is done at present. 

It was also found to be more desirable to divert Miller Slough into 
Llagas Creek upstream from the Pacheco Pass Highway rather than to bring 
it in at its present location. A comparative study was also made to 
determine the best means of providing flood control in the Little Llagas 
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Watershed, Since this study showed that a separate diversion into 
Llagas Creek of the flows originating in the Little Llagas Watershed 


upstream from u. -5, Highway 101 is the most economical means of 


provid¬ 


ing flood control and since this diversion will probably be made in the 
next several years, provision was made for this additional flow in 
Llagas Creek, On Llagas Creek backwater computations were made for the 
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Reservoir, and channel 


improvement is provided wherever the existing capacity was found insuf¬ 
ficient to handle the design storm. Channel improvement work is provided 
on the tributary channels wherever historical flooding has been extensive. 
The final plan thus finds the main Llagas channel being improved on 
substantially its present alignment with the tributary channel system 
being realigned to achieve greater project economy. 


A lternate Types of Material 

Construction materials to be used in raising Chesbro Dam are largely 

dictated by existing construction. The dam embankment will remain homo¬ 
geneous earth fill, but concrete gravity walls will be added in the 
spillway area. 


On Llagas Creek a balance was achieved between the number and size 
of drop structures and channel excavation and lining cost. For those 
reaches requiring lining, ungrouted riprap was used in preference to 
other materials in order to keep interference with percolation to a 
minimum as well as for cost reasons. Lining was also found to be less 
costly than enlarging the channel and installing additional drop struc¬ 
tures to reduce velocities. 

For all tributary channels, any type of lining was found to be 
uneconomical. Special studies for the reach of Miller Slough through 
Gilroy proved lining uneconomical in this area if runoff from the upper 
watershed is diverted to Llagas Creekj however, in proving the feasi¬ 
bility of this diversion, some trapezoidal concrete lining was used in 
the estimate for the alternate of taking all the runoff through town. 
Wherever reasonable doubt o;n_sted, a comparative cost study was made 
between lined and unlined channel for each reach. 


Alternate Levels of Protection 


The benefits and costs for various levels of protection were evalu¬ 
ated in order to determine the optimum project* The additional benefits 
and costs associated with each increase in the level of protection were 
determined and then both plotted against frequency. The optimum level 


of protection (defined as the maximum level at which incremental costs 
equal incremental benefits) was thus found for this watershed to be 1,5 
percent. However, in order to satisfy the criteria on minimun level 
of protection for urban areas of the California Soil Conservation 
Commission, all structural measures were designed to protect against 
a 1 nercent flood* 
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HYDROLOGIC INVESTIGATION 


WATERSHED HYDROLOGY 

About 90 percent of the precipitation and all of the historical 
flooding within the Llagas Watershed have occurred between November 1$ 
and April 15, Average annual precipitation varies roughly with eleva¬ 
tion within the watershed and ranges from about 19 inches at the lowest 
elevations to over 40 inches at the highest. Snowfall is negligible 
even at the highest elevations. Flooding within the watershed is almost 
exclusively associated with cyclonic storms that move in from the Pacific 
and generally exceed 12 hours' duration. 

The vegetative cover pattern, like precipitation, varies with eleva¬ 
tion. The general pattern is row crop farming on the lowest valley lands, 
orchard within the main valley area, small grain and pasture on the 
higher valley lands, range land in the foothills, and dense brush and 
some timber in the higher hills. Percentage of runoff for equal rain¬ 
fall amounts is substantially higher from the valley areas than from 
the hills. • 

Precipitation data from seven gages, including four recording gages, 
within or adjacent to the watershed were analyzed. Data sources 
included the U. S, Weather Bureau, the California Department of Water 
Resources, and the U. S. Array Corps of Engineers. The data were analyzed 
by the method of the California Department of Water Resources and 
compared with Weather Bureau findings and the Corps of Engineers* bulle¬ 
tin, "Ten-Year Storm Precipitation in California and Oregon Coastal 
Basins." 

Stream flow records for a 5-year period on Llagas Creek and a 27- 
year period on nearby Uvas Creek were obtained from U. S. Geological 
Survey records. One-year records at four other points in or near the 
watershed were obtained from the Department of Water Resources. Because 
of its longer record, the Uvas Creek gage was used as the key gage 
from which peak and volume flows for various frequencies were determined. 

HYDROLOGY FOR ECONOMIC STUDIES 


Analysis of major historical flooding is the basis for the deter¬ 
mination of area inundated versus frequency curves. Minor flooding was 
not thoroughly investigated since none has occurred since 1958 and 
reliable data are difficult to obtain for events prior to that date. 
Thus, the three basic points used in developing area inundated versus 
frequency curves were the areas inundated and the associated frequencies 
for the floods of 1955 and 1958 and the point at which flooding begins 
or existing channel capacity as found in a backwater analysis. Flood 
data for December, 1955* and April, 1958, were obtained from field 
interviews by California Division of Soil Conservation personnel and 
partially substantiated by photographs taken during the flooding. 
Supplemental records were obtained from the Red Cross, the California 
Department of Water Resources, the U. S. Army Corps of Engineers, and 
the Santa Clara County Flood Control District, 
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The omcess for rietermininer ares inundated versus frenuencv nnrves 
involved developing a peak discharge versus frequency curve from stream 
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1958 floods and the beginning of flooding from the same basic data; 
combining the above data into a peak flow versus area inundated curve 
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curves relating both these variables to peak flow* 
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©nt frequency was found through the use of the previously established 
area-inundated versus frequency curve* 


HYDROLOGY FOE STRUCTURAL DESIGN 


Design bydrographs were computed using methods outlined in Section 

3*21 of the Hydrology Guide. 

Various factors used in hydrograph computation, such as time of 
concentration, curve numbers, and storm distribution curves, were 
developed by using Soil Conservation Service methods of analysis so that- 
indicated peak discharges, volumes, and hydrographs shapes closely 
approximated derived frequency curves and known events. Design hydro¬ 
graphs, based on the 2h-hour stoma, were routed through the proposed 
enlarged Chesbro Reservoir by the storage indication method and through 
the proposed improved channels by the Wilson method for combining to 
form composite hydrographs for the various design reaches on Llagas Creek* 

HYDROLOGIC EVALUATION OF LAND TREATMENT MEASURES 


On-the-farm land treatment measures were evaluated by computing 
the effect of these measures on composite curve numbers according to 
material in Section 3.7 of the Hydrology Guide. 


Runoff volumes were reduced to show the effect of the curve number 
change due to land treatment. Peak flows were "Chen proportionately 
reduced. For economic evaluation these peak flow reductions were trans¬ 
lated into area-inundated reductions by the same procedure used in 
computing the original area-inundated versus frequency curves. 


Fire protection measures were evaluated both with respect to flood 
peak and to sediment reduction. Flood peak reduction was evaluated by 
determining the change in runoff curve number by a method developed by 
the Division of Soil Conservation based on studies conducted by the 
Pacific Southwest Forest and Range Experiment Station, Change in curve 
number was translated to area-inundated reduction by the process previ¬ 
ously outlined for other land treatment measures. Sediment reduction 
was evaluated through a similar method based on the same research 
program. The percentage reduction found from this formula was applied 
directly to sediment deposition within Chesbro Reservoir and weighted 
according to the portion of the watershed downstream from the dam 
vit. ring JTix'o coix&x*ol mseisviz’-ss t-o d0 r^^ctlon In t*h@ lows j 9 
watershed. 



GEOLOGIC INVESTIGATION 


A REAL GEOLOGY 

The Llagas Creek Watershed is probably entirely underlain at depth 
by rocks of the Franciscan formation of Jurassic and Cretaceous age* 

These rocks consists of a wide variety of lithologic type including 
sandstone, shale, and chert. Other sedimentary rocks present in small 
amounts are conglomerate and limestone. The sediments have been intruded 
by igneous bodies such as serpentine, peridotite, and diabase. Inter- 
bedded volcanics also occur. The Franciscan is exposed in the upper 
watershed on the west side of the valley. Also cropping out in this 
part of the watershed are several Tertiary and Cretaceous sedimentary 
units of relatively minor extent. 

The narrow portion of the watershed located to the east of the 
valley floor is separated from the main range further east by the trace 
of Calaveras and other faults. This area is predominantly underlain by 
continental deposits of sandstone, shale and conglomerate of Cenozoic 
age. Small bodies of volcanic rocks of relatively recent age are found 
interbedded with the continental deposits which form the greater part 
of the range. Isolated bodies of various types of Franciscan rocks 
occur between the major faults. 

The valley floor is a down-dropped block between relatively uplifted 
mountains on either margin. Quaternary alluvium has been deposited in 
the valley to depths up to I 4 .OO feet, and the total thickness of relatively 
unconsolidated sediments is very probably in excess of 1,000 feet when 
the underlying Plio-Pleistocene deposits are included. Temporary damming 
of surface outflow from the valley caused the periodic deposition of 
tight, clayey lake beds which are now aquieludes that confine several 
subsurface water bodies in the lower South Santa Clara Valley. 

SEDIMENTATION 

Sediment damages ascribable to reservoir and overbank deposition 
and stream aggradation are now insignificant in Llagas Creek Watershed. 
Chesbro Reservoir on Llagas Creek was empty at the time of the investi¬ 
gation and afforded an excellent opportunity to evaluate sediment 
production in the upper watershed. Negligible amounts of recent fine 
sand deposition were found in the former river courses. Although 
occasionally reaching one foot in depth, the limited areal extent of 
the deposits indicated an extremely low rate of sediment production. 

The estimated average rate of sediment production was taken as 0,2 acre- 
feet per square miles of watershed per year; but under present conditions, 
near optimum watershed cover with no recent burns, the rate of deposition 
appears to be considerably less than the estimated average annual rate. 
With the installation of the proposed fire control program,these optimum 
cover conditions will be maintained and the average annual rate of sedi¬ 
ment production will be about 0 e 12 acre-feet per square mile. 

The extent of overbank deposition, although reportedly of consid¬ 
erable magnitude during the floods of 1955 and 1958 , was impossible to 
evaluate in the field at this time. During the drilling of the test 



holes for use in channel design* no such recent surficial deposits were 
noted beyond an occasional deposit of silty sand less than one foot in 
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plastic clay soils® 

A short distance upstream from the U. S, 101 Highway bridge on 
Llagas Creek a flattening of stream gradient has caused the coarsest 
portion of the bed load in transport to be deposited* This accumulation 
of well-rounded, hard pebbles and cobbles is being removed for use as 


road material. 


Although the downstream reaches of Llagas Creek extending approxi¬ 
mately to the Pacheco Pass Highway contain a gravelly bed load* this 
material* which probably never reaches the Pajaro River, is thought to 
be derived largely from limited erosion of the adjacent banks. Erosion 
of these banks is not excessive and the stream is probably in near 
equilibrium with its bed load* Downstream attrition of the gravels 
apparently reduces them to sizes capable of being carried as suspended 
load. 


Sediment damages have been evaluated for the economic analysis as 
a percentage of total flood damages* Of total, agricultural and urban 
damage* 8$ percent was estimated to be associated with floodwater and 
If? percent with sediment, 

EROSION 


Erosion in the upper Llagas Creek Watershed is not noticeable under 
the present excellent cover conditions. While some small areas contain 
occasional shallow rills* neither sheet nor rill erosion is presently 
a problem. Inasmuch as these soils are inherently erodible* an abrupt 
increase in sediment yield i^culd occur immediately following an extensive 
fire. 


Erosion in the valley reaches of Llagas Creek is confined to local 
bank erosion. This may be due to the stream*s efforts to maintain a 
fully satisfied bed load condition. Without bank protection this condi¬ 
tion may become more serious in the distant future since the bed load 
in transit from the upper watershed has now been cut off by Cnesbro 
Reservoir, Again a widespread fire could accelerate bank erosion by 
aggradation of Llagas Creek channel. 


Land loss has been reported on the north bank of Llagas Creek up¬ 
stream from U. S. Highway 101. This area* estimated at slightly larger 
than two acres* probably suffered a loss of top soil only® 

No erosion damages from any ox the above causes were monetarily 
evaluated in the economic evaluation of the project, 
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The work plan proposes to raise Chesbro Dam by 11 feet to detain 
flood volumes.' The increase in height will be accomplished by removing 
the existing riprap on the upstream face and placing sufficient fill 





against the dam to bring the crest to the required elevation. The new 
upstream face will then be riprapped with rock larger than that used on 
the original dam. The outlet works will be extended upstream to prevent 
the present entrance from being covered by the additional fill. The 
present emergency spillway crest will be modified and raised, but the 
chute portion mil remain unchanged. 

The right abutment and a portion of the channel section of the dam 
are founded on sheared sediments, chiefly graywacke, of the Franciscan 
formation. The left abutment and the remainder of the channel section 
are composed of a fairly massive variety of serpentine containing locally, 
unaltered pods of the parent peridotite. Although not ideal foundation 
material, the stability of the dam at its present height indicates these 
rocks are certain to support the relatively small surcharge of the addi¬ 
tional fill. An evaluation of the logs of the exploratory holes drilled 
for the original dam corroborates this contention. While some additional 
settlement of the existing fill material can be anticipated, it is not 
expected to be of sufficient magnitude to seriously affect either the 
dam or outlet works. 

In the vicinity of the new spillway crest structure, a shallow cut¬ 
off will be required in the sheared graywacke. This excavation can 
probably be ripped and dozed although explosives may have to be used 
for individual enclosures of hard graywacke or dike rock. Considerable 
care will have to be exercised in this operation to prevent further 
shattering of the abutment rock. The graywacke is Competent to support 
the proposed gravity retaining wall with its foundation pressure up to 
about three tons per square foot. 

Material for the additional embankment can be obtained from the 
floor of the reservoir. The characteristics of the old and new fill 
will thus be almost identical. 

CHANNEL INVESTIGATION 

Early in the Llagas Creek investigation a few bank material samples 
were obtained and primary testing performed for use in preliminary esti¬ 
mates of the cost of channel improvements. After the project had demon¬ 
strated an element of feasibility, a program of test hole drilling was 
conducted during which additional samples were secured and tested. 

Holes were drilled adjacent to the existing channel to depths of at least 
five feet below the proposed channel bottom except in those cases where 
the exploratory holes were stopped short of the required depth by lenses 
of coarse gravel. A total of 350 feet of hole was drilled at 23 loca¬ 
tions along Llagas Creek and Miller Slough, and 52 representative samples 
were tested for mechanical analysis and A.tterburg limits. The location 
and logs of exploratory holes are shown on the channel profile sheets. 

In plastic soils the results of this testing x-jere used in the design 
of the proposed channels by tractive force and limiting velocity criteria. 
Additional materials’ investigations will be made in the final design 
stage to more precisely evaluate required bottom and bank stabilization 
measures. 
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For those reaches In nonplastic soils, channel design was based on 
grain size* However, the samples secured in these reaches were not 
thought to be representative because of the inability of the auger 
drill rig to bring the larger gravels to the surface. In these cases 
the size of the gravel that is larger than ?5» percent of the armor coat 
WS.S BStiniEtsd in ill© ii ©Id. * Tlis -d .0 si 211 vslocii’y w©,s ilisn c 3,1 0 ul si-3ct 
on the assumption that this size gravel would concentrate in and protect 
the proposed channel bottom. 


MATERIALS 


Three potential sources of riprap were investigated; (l) i 
deposit approximately four miles northeasterly of Gilroy; (2) a high 
cliff of silica-carbonate rock immediately north of the basaltj and (3) 
a large existing quarry in Chittenden Pass which produces from a 
diorite-gabbro body® 


It is expected that any of these sources would supply suitable rip¬ 
rap for use as channel lining and as slope protection on the upstream 
face of Chesbro Dam, 


Since there is some question concerning the location, quantity, and 
blasting quality of the first two of the above sources, an item of 
$20,000 is included in the project installation cost to provide for 
detailed exploration of these two potential quarries. If both of these 
sources prove unsatisfactory, rock may be hauled from the quarry at 
Chittenden Pass, 


The relatively small amount of concrete aggregate required can 
easily be obtained from any of the several nearby commercial sand and 
gravel operations. Filter materials can be obtained from the same source® 


ECONOMIC INVESTIGATION 


In order to evaluate flood damages and hence project benefits within 
the Llagas Greek Watershed, extensive investigations were undertaken to 
translate the relationships among such elements of flooding as depth, 
area, duration, season, sediment content, location, and frequency as 
developed in the hydrologic investigation into dollar damage values. 

This translation is a twofold process with the first stage requiring the 
determination of how land use within the flood plain will vary through 
the life of the project and the second stage requiring evaluating the 
damages prospective flooding will inflict on the sundry land uses. Once 


values were detSiiiined, the ovei 


-all figure 


cated between the two evaluation units, between agricultural and urban, 
and between floodwater and sediment. 


EVALUATION UNITS 


For the economic analysis, the flood plain was divided into two 

independent ’units. In either of these two units separate 
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structural measures for flood protection could be economically justified. 
The first subunit called the West Branch Llagas Creek evaluation unit 
includes the area west of U. S. Highway 101 that is presently tributary 
to Filler Slough, The balance of the watershed is included within the 
Llagas Greek evaluation unit, 

LAND USE EVALUATION 


Basic data used in ascertaining present land use patterns included 
field observations, aerial photographs, county publications, and a 
detailed land use map of the flood plain area prepared by the Department 
of Geography of Stanford University, Using this map as a base and the 
other basic data as a guide, fjgures were developed to show land use 
within the watershed as it will be in 1965, the approximate date of 
completion of the project's first elements. These figures are used 
as representing present conditions for the purpose of land use evaluation. 

Four different, independent forecasts were found in the process of 
evaluating future land use. These were by Griffin arid Chatham in a 1958 
issue of the "Annuals of the Association of American Geographers," the 
California .Department of Water Resources as part of its preliminary 
studies for the South Bay Aqueduct ; the U. S. Department of Commerce 
for the use of project planning by the U. S. Army Corps of Engineers; 
and the Santa Clara County Planning Commission. As the last projection 
was the most conservative, it was used in estimating the relative amounts 
of each type of future land use. However, because of the impossibility 
of determining the exact locations of urban development 20 years hence, 
no attempt was made to precisely locate each type of future land use 
once the relative quantity was established. 

For the purpose of economic evaluation of flood damages, present 
land use (1965) and future land use (1985) were thus determined. The 
pattern is expected to change uniformly from the pi’esent to the future 
state over the first 20 years of project life arid then remain constant 
through the remaining 30 years. This complete discounting of projected 
urban development occurring more than 20 years in the future adds a 
further element of conservatism to the estimated damage values. 

DETERMINATION OF DAMAGES 


Type of Damage 

Monetary values developed below include both direct and indirect 
damages. Direct damages result from direct contact with floodwater and 
sediment and are evaluated by the process subsequently described. 
Indirect damages include such items as loss of trade during and after 
a flood, loss of productive time in replacing or renovating damaged 
property, loss suffered by users of utilities and communication facili¬ 
ties, and costs incurred in routing traffic, evacuating people, and 
flood fighting during the period of flooding. Indirect damages were 
estimated to be 10 percent of direct agricultural damage and 15 percent 
of direct urban damage. 



Agricultural Damages 


Agricultural damages were evaluated through the use of a composite 
crop acre that' is forecast to remain constant throughout the project 
life. Change, if any, will be in the direction of higher value develop- 
merit aricl hL IX 2 *© stilt in s. con3©3?v&.tivs s i 3 .t©merit of "bonsfits ® 


The composite crop acre was determined as part of the present land 
use evaluation* This composite acre consisted of barley and vetch hay, 
strawberries, and, orchard in the West Branch Llamas Creek evaluation 
unit and these crops plus garlic, baby lima beans, sugar beets, and 
tomatoes in the Llagas Greek evaluation unit. Representative crop yields 
and adjusted long-term prices were determined for each of these crops 
from the Annual Reports of the County of Santa Clara Department of Agri¬ 
culture* Budgets and curves relating net crop income to yield were 
determined for each crop by use of the above data plus additional infor¬ 
mation gleaned from interviewing local farmers, the County Farm Advisor, 
and others acquainted with local conditions* Direct crop damages were 
next evaluated from data collected within the watershed on the effects 
of the. 1955 and 1958 floods on the crop budgets and yields, adjusted 
according to the month of flood occurrence as determined in the hydro¬ 
logic investigation, and checked against data collected for similar 
conditions within neighboring watersheds by other agencies. The damage 
value for the composite acre was then determined by weighting the value 
for each crop according to the amount of t’uat crop within the composite 
acre and found to be ¥3?*30 per acre flooded for the West Branch Llagas 
Greek evaluation unit and $26,45 for the Llagas Creek evaluation unit® 


The final step in evaluating agricultural damage was to convert 
the composite acre values into average annual values for each evaluation 
unit. Present (1965) end future (1935) damages were found for floods 
of various magnitude by multiplying the composite acre damage by the 
number of agricultural acres flooded. By applying an interest rate of 
4 percent and assuming a uniform annual acreage change, these two damage 
values were combined into a single value for each flood magnitude and 
a curve showing the variation of this value with frequency was plotted* 
Average annual direct agricultural damages were found from the area 
under this curve. Indirect damages were evaluated as 10 percent of the 
direct damages. Total average annual agricultural damages were found 
to be $2,800 in the West Branch Llagas Creek evaluation unit and $41,100 
in the Llagas Creek evaluation unit* 


Urban Damages 


The basic hydrologic data used in evaluating urban damages were 
tabulations of area inundated by depth increments for floods of several 
magnitudes* Present and future land use within each depth increment 
was determined in the land use studies. The basic tool used in deter¬ 
mining damages inflicted by flooding of different depths oh urban develop¬ 
ment was a series of curves developed by Stanford Research Institute in 
I960 for California flooding. These curves give damage per $1,000 of 
market value for residential, commercial, and industrial properties as 
a function of A ' 


depth oi 


f loo din. 
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Market values used for commercial, industrial, and residential 
development within the flood plain are based on such sources as field 
data, a study made by the Berkeley office of the Soil Conservation 
Service on future urban development in Southern California, and data 
for other similar watersheds. Values for each urban use were further 
adjusted to obtain averages applicable over project life. Final per 
acre values were $60,000 for residential areas, $170,000 for industrial 
areas, and ^21*7,000 for commercial areas. 

The final step in evaluating direct urban damages of converting 
the per acre values into average annual values for each evaluation unit 
was accomplished in the sane manner as previously explained for agricul¬ 
tural damages. However, in this case indirect damages amount to 15 
percent of the direct damages. Total average annual urban damages were 
found to be $l6l,l*00 in the West Branch Llagas Creek evaluation unit 
and $U8U,200 in the Llagas Creek evaluation unit. 

Separation of Floodwater from Sediment Damages 

All damages were originally computed as combined floodwater and 
sediment damages. Division of the total values into these two categories 
was based on an analysis of such factors as soil structure, flow veloci¬ 
ties, and cover as well as on the experience of farmers operating a 
quarter of the land within the flood plain. The final division also 
agreed with the findings obtained by the U. S. Department of Agriculture 
in an over-all investigation of the Pajaro River Basin in 1952. The 
breakdoxrei used was that 85 percent of the total agricultural and urban 
damages were associated with flcodx;ater and 15 percent with sediment. 

Unevaluated Damages 

Among those damages that ’were not monetarily evaluated in this 
investigation were the direct damages to roads, railroads, and public 
facilities; erosion damages and damages to farm buildings and equipment; 
the menace of excessive flooding to public health; the detrimental 
effect of flooding on areal economy; and the disruption of communica¬ 
tion and utility services. The evaluation of direct damages was not 
completed because additional benefits would have an insignificant influ¬ 
ence on both project feasibility and the optimum level of protection. 

DETER MINATION OF BENEFITS 

Benefits Attributed to Land Treatment Measures 


Off-site benefits attributed to land treatment measures were deter¬ 
mined from the associated reduction in flooded area found in the hydro- 
logic investigation. The area reductions were translated into monetary 
values through an approximate method that assumes damages are directly 
proportional to flooded area. Using this process, benefits of #51*,100 
annually were attributed to land treatment measures before benefits 
associated with structural measures were evaluated. Other benefits 
due to fire control measures consist of such items as reduced fire 
suppression cost and reduced physical loss of trees, fences, homes, and 
other property. The land treatment measures applied on individual farms 
serve to enhance agricultural productivity on a long-term basis and thus 
increase farm income. 



Benefits Attributed to Structural Measures 

'While it is recognised that some residual flooding will occur 
during extreme floods, the amount when brought to an average annual 
basis is so small that it was neglected in figuring benefits. Since 
residual damages are negligible, benefits attributed to structural 

9.S tiy0g COIlSiS'fc cygs +-Q 1 

treatment measures have been deducted* 


SURVEYS 


CHESBRO RESERVOIR 


"As constructed" drawings of the Elmer J» Chesbro reservoir, dam, 
spillway, and outlet works together with associated geological explora¬ 
tion served as the basic data for reservoir design. Field inspection 
of the site provided supplemental information. U. 5. Geological Survey 
quadrangle topography was used to determine rough costs for alternate 
flood storage sites during project formulation, 

CHANNEL SffiROTOiENT 

Field cross sections and detailed mapoing were provided by the 
Santa Clara County Flood Control and Water Conservation District for 
Llagas Creek from its mouth upstream to the proposed Little Llagas 
diversion near U, S. Highway id and for Miller Slough and West Branch 
Llagas Creek* These sections, following existing channel alignment, 
were taken wherever significant changes in channel configuration 
occurred. Horizontal control was established by a tape transit traverse 
and vertical control by rod and level using U«S. Geological Survey 1927 
North American mean sea level datum* Topographical data for channels 
which do not follow-existing creeks were obtained from field profiles 
using rod and stadia control and checked for general conformation with 
U. S. Geological Survey quadrangle maps for the area. Scattered cross 
sections of existing Llagas Creek were taken between IT, S* Highway 101 
and Chesbro Dam to determine whether or not channel improvement was 
needed and to design the short reach requiring improvement. All exist¬ 
ing bridges were measured in the field in order to determine their 
present capacities and their influence on channel design and quantities. 
All utilities crossing or immediately alongside proposed structural 
measures were located and inspected in the field to determine if relo¬ 
cation or modification will be required. 


HYDRAULIC DESIGN 


CHESBRO RESERVOIR 

All flood routings used in the hydraulic design of raising Chesbro 
Reservoir start with the water surface at the crest of the principal 






In the project formulation stage, the design inflow (the 1 percent 
2U-hour hydrograph) was routed through several sizes of principal spill¬ 
way and thence downstream to be combined with the required local inflows 
to establish the design flow for each channel reach. All routing through 
the reservoir was accomplished by the storage indication method, and 
all routing within downstream channels was done by the Wilson method. 

Final sizing of the principal spillway was accomplished by routing 
the 1 percent inflow for storms of several lengths and adjusting the 
spillway size until the optimum controlled flood storage of 3,570 acre- 
feet was reached. The ^8-hour storm inflow proved to be most critical. 

Final sizing of the emergency crest was accomplished by trial and 
error routing of the freeboard hydrograph (a 6-hour storm) until the out¬ 
flow was held to the existing chute capacity of 11,000 cfs. The elevation 
of the dam crest was placed at the next even foot above highest water sur¬ 
face elevation during this routing. The maximum historical discharge 
carried by this chute was 3,000 cubic feet per second during the storm of 
April, 1958. 

The proposed spillway crest structure consists of an 80 foot wide 
emergency crest with a 25 foot wide notch in its center to serve as the 
principal spillway. This control structure will discharge into an 
existing trapezoidal concrete-lined chute with a 25 foot bottom and 1.5 
to 1 side slopes. Provision is made for model studies in conjunction 
with final design to determine detailed hydraulic properties of the 
spillway crest and the curved portion of the chute. A nominal increase 
in chute velocities is realized through the greater head, but this can 
be kept low enough not to materially affect chute or dissipator operation 
through proper final design of the crest. Precedence is found for the 
principle of notching the principal spillway into the emergency spill¬ 
way from such dams as Arnold Dam built by the U. S. Bureau of Reclama¬ 
tion on the Colorado River in Texas. 

CHANNEL IMPROVEMENT 


During periods of flooding, Llagas Creek flows into, and is partially 
controlled by. Soap Lake, The 1 percent water surface elevation in Soap 
Lake delineates the lower limits of the benefited area and establishes 
the design water surface at the mouth of Llagas Creek, This elevation 
was established through a series of backwater curves and lake routings 
run on the Pajaro River between Chittenden gage and the Llagas Creek mouth. 

Backwater curves were run by the standard step method with Manning’s 
"n" for the existing channels determined by field inspection and from 
photos. Soap Lake routings were accomplished by use of the Steinberg # 
method, which evaluates storage as a function of both inflow and outflow, 

Channel design in areas having plastic soils is based on tractive 
force theory. The design relationship used for relating allowable trac¬ 
tive force and plastic andex was developed by the U. S, Bureau of 
Reclamation and proved applicable to the Santa Clara Valley by evaluating 
those forces existing channels have successfully withstood. As an addi¬ 
tional safety precaution, provision is made for seeding all unlined 
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allow for vegetation as well as such minor losses as occur at carves 
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high to accomplish enough sediment movement to prevent excessive 


Channel design in areas with nonpiastic soils is based on the 
limiting tractive force values obtained from Technical Release 13 of 
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and because the material in the banks is generally poorer than that in 
the bed, all channels is these soils are designed with riprapped sides 
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by use of methods adopted from Einstein’s sediment transport theory and 
limited to the values given in Technical Release 13 for material of the 
size of the predicted amor coat* The theoretical functioning of the 
design is for the fines to gradually wash downstream, leaving on the 
bottom an amor coat composed of the coarsest quarter of the existing 
bed load material* A Manning’s l! n” of 0,035 was used in hydraulic 
design and reflects the additional coarseness of bank and bed materials 
over that found in cohesive soils, : 

Designs in both types of material were provided with vegetated 
earth freeboard in amounts required by Soil Conservation Service criteria. 
In no case does the design slope reach 0,7 of critical. 

Grade stabilisation structures are used in this work plan x-jhere 
they are needed to keep design tractive forces within the allowable 
limits. Extensive use was made of available literature and recommended 
Soil Conservation Service criteria in designs for the purpose of cost 
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Llagas Creek presently has sufficient channel capacity throughout 
a 7,000 foot reach opposite San Martin. However, because this reach is 
an integral part of the channel system upon which a proper functioning 
of the whole depends, provision is made to maintain it as part of this 
project. Cost associated with this reach includes purchase of right- 
of-way for channel and maintenance roads as well as five drainage inlets 
"hfs hy ip g 1 —f at —grci -j/nt-O IiXslgfllS Greeks 


STRUCTURAL DESIGN 


CHESBRO RESERVOIR 

Structural design of the raised Chssbrs Reservoir conforms closely 
with that of the existing structure. The present homogeneous earth 
section is essentially preserved by adding similar material on the up¬ 
stream face to achieve the 11 foot increase in crest elevation* An 
impervious blanket is provided on the right abutment to relieve an 
existing Hii-LQ seepage proDiein® .«.» l am AiiwA'cetpcM, oouiag^ 
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major storms^ there is no reason to expect any noticeable effect on 
seeoiiffe or general dam stabi.3 iter® Tn@ or®sent smaxX rock slop© proteo®® 
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tion on the dam’s upstream face will be removed before additional fill 
is placed, and higher quality riprap protection will be provided for 
the raised dam. 

The modification required in conjunction with the existing outlet 
works involves extending the pipe, relocating the intake structure up¬ 
stream from the toe of the proposed fill and relocating to an elevation 
above the new dam crest the oil pump locker used to hydraulically 
operate the emergency closure. The existing 56 inch welded steel pipe 
encased in 12 inches of reinforced concrete has sufficient strength to 
withstand the additional external and internal pressures. The pipe 
rests on a compacted earth foundation and has experienced some settle¬ 
ment; but even with the additional fill, amounts should remain too 
small to affect operation. The outlet works are operated by a gate at 
the downstream end and provided emergency closure hydraulically operated 
gates at the upstream end. 

Dam foundation work is carried to the same depth used in construc¬ 
ting the existing structure. Stripping is provided wherever new fill 
contacts the existing ground and incluses removal of the existing dam 
facing. Cutoffs are extended up both abutments to the elevation of the 
new dam crest. 

The existing L-shaped spillway crest is transformed into a straight 
crest perpendicular to the center line of the existing chute. Gravity 
retaining walls flanking both sides of the crest are designed to with¬ 
stand the full hydrostatic head that will develop during the freeboard 
flood. The walls rest on Franciscan sandstone of sufficient strength 
to withstand the loading. 

CHANNEL IMPROV EMENT ■ 

A basic concept used in channel improvement work is to keep the 
design water surface at or slightly below the existing ground elevation 
in order to allow local inflow of storm runoff. Thus, levees are used 
only to provide freeboard or across depressions in the existing profile. 
Side slopes of 2 to 1 are used throughout the project and should present 
no stability problems. Seeding is provided for all side slope areas not 
covered with riprap. A maximum bottom width to depth ratio of 10 to 1 
was used throughout the project except for reaches on Llagas Creek within 
the existing percolation area where a wider channel was required to 
assure minimum disturbance and in the lower reaches where the channel 
transitions into Soap Lake. 

Riprap protection is provided on both banks for all channels located 
in noncohesive soils, upstream and downstream from all grade stabiliza¬ 
tion structures, around drainage inlets, wherever required around exist¬ 
ing bridges, at major transitions in channel section, and up each leg 
of all channel junctions. All curves having a radius under 800 feet are 
provided with riprap protection for earth channels and an increased rip¬ 
rap thickness for already lined channels. The riprap extends from the 
design water surface down to three feet below the proposed channel bottom 
to provide insurance against undermining. Soil Conservation Service 
criteria as outlined on pages 6-13 of the Far West States Engineering 
Design Standards were followed in establishing riprap thickness and rock 
size. Six inches of filter material is provided under all riprap. 







Drainage inlets are provided to allow local drainage and storm run- 
off to enter the proposed channels at regular intervals. Estimates are 
based on average requirements without oinpointine specific locations* 


Grade stabilisation structures were checked generally to make sure 
that the provided quantities are sufficient to insure a structurally 
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Existing bridges over the improved channels were considered hydrau¬ 
lically adequate if they would pass the design flood with one foot of 
clearance and structurally adequate if the designed channel would not 
so expose the substructure as to endanger the stability of the bridge* 
Estimates for new bridges allow a length equal to the design water 
surface width* 


Maintenance roadways are provided on both sides of all proposed 
channels except for limited areas through Gilroy where special mainte 
nance agreements.involving use of private roadways will be made* 


COST ESTIMATION 


.LAMB TREATMENT MEASURES 


The unit costs for installation of on-farm land treatment measures 
were based on current costs of materials and construction. For those 
practices involving farm labor and equipment, costs were derived from 
recent studies made by the Soil Conservation Service in the area* 
Construction costs for roads, firebreaks, helispots, and water tanks 
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’ire operation and the maintenance of fire control-measures were 


aenvea xrom averages oi suon cost.s aa 
and amount to $1,800 annuallv. 


tabulated in existing records 


,The•cost of technical assistance for the installation of land 
treatment measures was based upon previous work by Forestry personnel 
and an analysis of Soil Conservation Service expenditures and soil 
conservation district accomplishments for the past several years in the 
Loma Prieta Soil Conservation District. 


STRUCTURAL MEASURES 
Construction Costs 


Construction costs are based on quantities calculated for the 
proposed structural measures and estimated average unit costs of the 
individual items. U n it costs are based on actual bid prices for simi¬ 
lar works under comparable conditions in the northern part of Santa 
Clara County and upon analysis of other applicable cost data which were 
furnished by various agencies* For some complex items, such as drainage 
inlets, unit costs were estimated from tentative designs on a per each 
basis* The estimated contract costs, based on quantities, were increased 
1$ percent for contingencies. 
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Unit costa are as follows: 

Chesbro Reservoir: 

$ 1*0.00 per cu. yd. 

60.00 per cu. yd. 
20.00 per cu. yd. 
1.00 per cu. yd. 
20.00 per cu. yd. 
0.80 per cu. yd. 
0.90 per cu. yd. 
6.00 per cu. yd. 
2.00 per cu. yd. 

Channel Improvement: 


Concrete in spillway area 
in slope paving 
Excavation - rock 

- earth 

- concrete removal 
Embankment - dam 

- impervious blanket 

Rock riprap 
Filter material 


Concrete - structural 90.00 per cu. yd. 

Excavation - common O.U0 per cu. yd. 

- moderately congested 

urban areas 1.00 per cu. yd. 

- heavily congested urban 

areas with limited 


access 3.00 per cu. yd. 
Rock riprap 6.00 per cu. yd. 
Filter material U.00 per cu. yd. 
Drainage inlets - earth channel 1,000.00 each 


- rocked channel 1,300.00 each 


Seeding 200.00 per acre 

Railroad bridge - single track 300.00 per lineal ft. 


Installation Services 

A composite installation service cost was estimated as 22.0 percent 
of the construction cost plus additional sums of $0,000 for hydraulic 
model studies for Chesbro Reservoir and $20,000 for the geologic explora¬ 
tion of various possible riprap source sites. The percentage value 
includes engineering and Federal administrative functions on project, 
State, and national levels. Engineering consists of performing final 
construction surveys, final design of structural measures, preparation 
of plans and specifications, and supervision of construction. 



Right-of-way costs were provided by the Santa Clara County Flood 
Control and Water Conservation District based on field inspection by 
their personnel and sales recently completed in the immediate vicinity. 
Land values per acre ranged between $100 and $7,000 depending on loca¬ 
tion and present land use except for limited areas in Gilroy where 
values reached #.00 per square foot for residential property and #000 
per frontage foot for commercial property. To the above costs were 
added the estimated values of buildings or other improvements presently 
located within the required right-of-way. All costs are based on fee 
title acquisition of the required property even though actual construc¬ 
tion may be completed on the basis of easements in some instances. The 
computed costs were increased by a factor of 10 percent for acquisition 
costs. 
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Utility Modification Costs 


UIULT* COutS XOX* IJL0yi 


Drxoges were lurnxsned by banta Clara County 
and the California Division of Highways, Eight dollars per square 
was used for private wooden bridges and 15 dollars per square foot for 
county and Stats bridges. Costs for the two fords across Llagas Creek 
were determined from preliminary designs and the unit costs used for 
measures® 


The cost for road relocations in the vicinity of Chesbro Reservoir 
was estimated by Santa Clara County based on a feasibility type design 
and unit costs currently prevailing in the area. 


Other utility modification costs (various pipe lines, telephone 
power poles, wells, etc*) were obtained from the utility company 
or other owner involved and checked against the experience of the Santa 
Clara County Flood Control and Water Conservation District in relocating 
similar type utilities elsewhere in the county. 


Administration of Contracts 


An allowance of 1 percent of the total construction cost was included 
for the local administration of contracts. State dam filing fees amount 
to $li,70Q and are based on the construction cost of raising Chesbro Dam 
including the revision to the outlet works* 

Allocating Costs Betw een Evaluation Units 

All costs were allocated to the Llagas Creek evaluation unit except 
for the cost associated with channel improvement located within the 
West Branch Llagas Creek evaluation unit plus a portion of the cost 
associated with the Day .Road diversion* The cost associated with the 
diversion was the sum of the installation cost of the diversion channel 
and the incremental installation cost on Llagas Greek to handle the 
additions], flows. This cost was then allocated between the two evalua¬ 
tion units by a ratio determined from the location of the savings 
effected in charnel construction through Gilroy® Since it was found 
that 38*5 percent of the savings were effected within the West Branch 
Llagas Creek evaluation unit, it was this portion of the diversion 
channel cost that was attributed to this subunit. Total installation 
costs by economic evaluation unit were thus found to be $1,228,000 on 
West Branch Llagas Creek and $6,109,500 on Llagas Creek, 


Cost Sharing on Chesbro Reservoir Outlet Works 


In order to determine the cost sharing percentages to be applied 
in the cost sharing associated with revising the Chesbro Reservoir out¬ 


let works, an analysis was made of the ratio of other txhan direct identi¬ 
fiable benefits to total benefits. As this ratio was found to be 0.70, 
the Public Law 566 share of relocating this agricultural water manage¬ 
ment facility was set at the U6 percent maximum. In accordance with 
this maximum percentage, cost sharing on this item was assigned in the 
following manners 





Public Law 

Other 


Total 

566 Funds 

Funds 

Construction cost 

$23,000 

$ 8,100 

$1U,900 

Installation services 

Contract administration 

5,000 

5,000 

and State dam filing fees 

500 


500 

Installation cost 

$28,500 

$13,100 

$i5,Uoo 

Installation cost share 

(1*6%) 


Construction cost share 

Operation and Maintenance 


(35.2$) 

(64.8$) 

The estimated average annual 

cost for the operation and maintenance 


of structural measures is $38,000. This was estimated by an analysis 
of the actual work which would be required to properly maintain and 
operate the various works. Basic data for the analysis was furnished 
by several local and State agencies which have had extensive experience 
in this field. The annual cost given above is adjusted to long-term 
projected price levels and equals 1 percent of the construction cost. 

Average Annual Equivalent Cost 

The total average annual equivalent cost for watershed flood preven¬ 
tion structural measures is composed of the amortized total installation 
cost plus annual operation and maintenance. The total installation cost 
is amortized over 50 years at an interest rate of 2-5/8 percent. 

The benefit-cost ratio is the average annual benefits divided by 
the average annual equivalent cost. 
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Reservoir Area to 
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(Samp/* No.) 


f Relocate Power 
ft Poles 



RANCHO 



Relocate 
/Power Poles 


Proposed New Bridge 
/ Sta. 297 f SO „ 


/Refocoffl Cos Main 


Sto. 357•+ 50 Liqgat = _ 

Sta. 0*00 West Branch Uagas 


Relocate 
Power Pole ' 


'o' 




L-8 


r S8 5«5S5 5S3 lC. 


PLAN 

0 1000 

SCALE IN FEET 



•li 

r 



RANCHO DE LA POLKA 


» 

li 

li 

StSSlLjw; 


RANCHO SAN FRANCISCO 

\ 


LEGEND 

— Existing Chqnntl 
Improved channel 
± Drill Molt Location 

SSttUMSttltt Existing Levons 



WORK PLAN 

LLAGAS CREEK 

LLAGAS CREEK WATERSHED PROJECT 
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RANCHO 


ANIMAS 





RANCHO SAN YSIDRO 



Sto. 0*00 Millt; Slough ; 
Sto 191+00 Llagos 


Proposed 


Af 


DRILL HOLE LEGEND 
L-7 (Hole Number) 
(Sample No.) I -ra^r- NP (Non-Plastic) 

5b Wei I-Graded Sand 

m and Gravel, GW 

Poorly Graded Sand 
5* and Gravel, GP 

0 Clayey Gravel, GC 


Gravelly Sand , SW 

Clayey Sand, SC 

Silty Sand, SM 

Fat Clay, CH 

Lean Clay, CL 
■ 24 (Plasticity Index) 


X // 








m 



End of 

Improved Channel 

Sto, 212 + 00 


End of 

Improved Channel 


^LEGEND 
Stilting Chanotl 
mmmmmm Improvtd ChOOntl 
± Drill Molt Location 


Sto. 220+00 


Xx 

\ '<STf 

NX 
\\ \ 
w \, 



(Sample No.) 2 J 


PLAN 


SCALE IN FEET 


TABLE OF UTILITIES TO BE RELOCATED 

1. Immediately downstream from Sixth Street Bridge 
relocate 300 feet of 4 Inch water line and one 
water meter. 

2. Lewie Street Bridge relocate Sewer Line. 

3. Forreet Street Bridge relocate Sewer Line and 
relocate Buried Gae Line. 

4. 1.0.0.F. Avenue Bridge relocate Sewer Line. 

5. Gilroy Highechool Stadium relocate 8 Electroliere 

6. Above Wei burn Avenue-Well ond Pump. 
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13*3*71 


ANIMAS 



RANCHO 

SAN 

FRANCISCO 

DE 

LAS 

LLAGAS 



ProeoBtd New Bridge 
t Sta^l30 + 50 


cMM y 


End of 

Improved Channel 

Sta. 170 + 00 


aov aa Rs =JIL-ftPA h 


%\\% 


% 


LEGEND 

=f.'.:=£«/sf/»j Chart)*! 

- Improvta Chant)*! 

A Drill Hoi* Location 


End of 

Improved Channel 

Sta. 181+50 


Propoted Haw Bridge 
Sta. 160 tOO 


DRILL HOLE LEGEND 
L-7 (Hoi* Numbtr) 
(Sampl* Ho.) I -nrs- NP INon-Plattic) 

5 toll-end** Sand 

6 and Bravil, OW 

Si Poorly Gradfd Sand 

jS and Oravtl, OP 

g Clayty Oravtl, OC 

Oravtly Sand, SW 

9& Clayty Sand, SC 

jjjj Silty Sand, SM 

Sj Fat Clay, CH 


<$*+ 

>) 


(Sampl* No.) 2 J 


Ltan Clay, CL 
-2d (Plaitleity Mat) 


PLAN 

SCALE IN FEET 



WORK PLAN 

WEST BRANCH LLA6AS CREEK 
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) POSED DIVERSION V 
LITTLE LLAGAS?-^ 


Ruckej 


.HOLSCLAW 

'“ROAD 


GILROY 


SOAP 


Ml. 

Chua 


^STANISLAUS 


SANTA f&Jose CLARA 


^^^kMorgon Hlll^' TV 
m ^UtoSon Martin ( 

''N ^^fteilroy ^ 

'O ^SAN BENITO^ 


SANTA n 


CRUZ 


LOCATION MAP 


CO. 


CO 


CO 


DIVERSION FROM UVAS 
RESERVOIR TO LLAGAS 
CREEK 


be Installed 


SCALE IN MILES 


WORK PLAN^^^W, LAKE ^0 ^ 


L-l etc. 


Watershed Boundary 
Area Benefited 
Channel improvement Unite 
Stabilization Unite 

Multiple Purpose Structure (Flood Control 8 Irrigation) 

Drainage Area Controlled by Structure 

Evaluation Unit Boundary 

West Branch Llagae Creek Unit 

Llagas Creek Unit 

Channel Designation (See Table 3 ) 

Area in which Fire Protection Measures wi 
Firebreak 75 -150' 

Firebreak 75'— ISO* Low Stondard Road 
( 4 wheel drive ) 

Firebreak 75 or Less Low Standard Road 
( 4 wheel drive) 

Medium Standard Road (conventional drive) 

Low Standard Road ( 4 wheel drive) 

Helispots 

Watertanks 10,000 Gallon Capacity 


PROJECT MAP" 

LLAGAS CREEK WATERSHED PROJECT 


66642 6-62 400 SFO 
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